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OFFICE  OF  THE  UNITED  STATES  MILITARY  GOVERNOR 
IN  THE  PHILIPPINE  ISLANDS. 


Manila,  P.  I.,  June  27,  1900. 
General  Orders  \ 
No.  92.  / 

The  following  provisions,  based  on  existing  law,  and  amendatory 
thereto,  prescribing  the  tariff  on  State  timber,  and  regulations  for 
the  utilization  of  forest  products  in  the  public  forests  of  the  Philip- 
pine Islands,  shall  have  the  force  and  effect  of  law  on  and  after 
July  I,  1900,  but  existing  law  on  the  same  subjects  shall  remain 
valid,  except  in  so  far  as  herein  modified  or  repealed,  expressly  or 
by  necessary  implication. 

Chapter  I. 

TARIFF   ON   STATE  TIMBER   AND   INSTRUCTIONS   FOR   ITS   APPLICATION. 

Article  1.  Timber  shall  be  classified  into  six  groups,  as  indicated 
in  the  tables  below. 

Art.  2.  The  unit  of  measure  shall  be,  for  the  present,  the  cubic 
foot.  It  is  recommended  that  lumber  dealers  accustom  their  em- 
ployees to  the  use  of  the  metric  system. 

Art.  3.  The  price  per  cubic  foot  for  the  valuation  of  State  timber 
shall  be  as  indicated  in  the  following  table.  The  price  shall  be  the 
same  in  all  parts  of  these  islands: 

Cents  (Mex.). 

Superior  group,  per  cubic  foot 14 

First  group,  per  cubic  foot 10 

Second  group,  per  cubic  foot 8 

Third  group,  per  cubic  foot 3 

Fourth  group,  per  cubic  foot 2 

Fifth  group,  per  cubic  foot 1 

Art.  4.  The  State  sells  its  trees  standing,  excluding  the  bark  in 
measuring  the  tree. 
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Art.  5.  Inasmuch  as  the  measurement  of  standing  timber  can 
not  always  be  made,  for  lack  of  available  forestry  employees,  the 
concessioners  may  stack  the  timber  hewn,  or  cut  up,  subject  to  the 
additional  charges  hereinafter  provided. 

Art.  6.  In  round  timber  the  length  of  the  piece  and  the  circum- 
ference in  the  middle  section  shall  be  measured. 

Art.  7.  When  the  logs  are  presented  rough  hewn,  i.  e.,  where  a 
section  is  approximately  octagonal  (four  sides  being  hewn  and  the 
other  four  with  the  bark  on),  the  dimensions  shall  be  taken  by 
measuring  the  length  and  average  transverse  section,  but  said  sec- 
tion shall  be  a  quadrilateral,  formed  by  prolonging  the  four  larger 
sides,  i.  e.,  the  four  hewn  sides. 

Art.  8.  If  the  logs  be  hewn  square,  the  contents  shall  be  ascer- 
tained by  measuring  the  length  and  an  average  transverse  section, 
but  in  such  cases  the  valuation  shall  be  increased  twenty -five  per 
cent  for  the  wood  lost  in  hewing  the  tree  square. 

Art.  9.  The  cubic  contents  of  sawed  timber  shall  be  ascertained 
as  in  the  preceding  article,  carrying  out  the  figures  to  tenths  of  a 
cubic  "point";  but  the  increase  in  valuation  (to  make  up  for  loss 
in  the  sawing)  shall  be  limited  to  fifteen  per  cent. 

Art.  10.  Wood  of  the  Camagon  tree,  when  presented  stripped  of 
its  inner  bark  or  surplusage,  using  only  the  heart  wood,  as  is  the 
custom  of  the  trade,  shall  be  measured  according  to  the  cubic  con- 
tents actually  presented,  but  the  valuation  shall  be  increased  one 
hundred  per  cent. 

Art.  11.  Logs  of  ebony  trimmed  down  in  like  manner  to  the  black 
hard-wood  shall  be  measured  according  to  the  cubic  contents  actu- 
ally presented,  as  in  the  preceding  case,  but  the  valuation  shall  be 
increased  two  hundred  per  cent. 

Art.  12.  The  woods  of  Groups  three,  four,  and  five  only  may  be 
cut  for  fuel. 
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Art.   13.  Classification  of  woods  as  per  first  article: 
/.  Superior  Group. 


No.  I     Popular  names. 


Scientific  names. 


1 

2 

3 

4 

.   5 

6 

T 

8 

9 

10 

11 

12 


Galantas Cedrela  toona,  Roxb. 

Camagon Diospvros  discolor,  Willd. 

Dungon Heritiera  silvatica,  Vidal. 

Ebano Maba  buxifolia,  Pers. 

Ipil Afzelia  bijuga,  A.  Gray. 

Mancono Xanthostemon  verdugonianue,  Nav« 

Molave Vitex  altissima,  Linn. 

Narra J  Pterocarpus  indicus,  Willd. 

Teca I  Tectona  grandis,  Linn. 

Tincfalo '  Afzelia  rhomboidea,  Vidal. 


Yacal 
Urung. 


Hopea  plagata,  Vidal. 
Fagraea  fragans,  Roxb. 


II.  First  Group. 

1 

Acle 

Pithecolobium  acle,  Vidal. 

o 

Alahan  

Diospyros. 

3 

Camphor 

Cinnamomum  camphoratum,  Blume. 

4 

Alintatao 

Diospyros. 

5 

Anubing 

Artocarpus  ovata,  Blanco. 

6 

Bansalaguin 

Mimusops  parvifolia,  R.  Br. 

7 

Baticuling 

Litsea  perrottetii,  Benth.  &  Hook. 

8 

Batitinan 

Lagerstroemia  batitinan,  Vidal. 

9 

Bavuco 

Artocarpus  nitida,  Tree. 
Azaola  betis,  Blanco. 

10 

Betie   

11 

Camuning  -     ... 

Murraya  exotica,  Linri. 

12 

Cubi      _     

Artocarpus  cumingiana,  Tree. 

13 

Jara- 

Gardnia  sp. 

Wrightia  ovata,  A.  DC. 

Alangpium  octopetalum,  Blanco. 

14 

Lanete > 

15 

Malatapay  

ltf 

Calamansanav  — 

Terminalia  calamansanai,  Rolfe. 

17 

Caraayuan  or  Ta- 

Gymnosporia. 

mayuan. 

Popular  names. 
Agoho 

III.  Second  Group. 

No. 

Scientific  names. 

1 

Casuarina  equisetifolia,  Linn. 
Adenanthera  pavonina,  Linn. 
Nephelium  glabrum,  Noronch. 
Nephelium  longana,  Cambess. 
Odma  speciosa,  Blume. 
Homalium  baranda?,  Vidal. 

3 

Alalangat 

Alpay  _ 

4 
5 

ft 

Alupac-amo 

Amuguis  1st 

Aranga 

7 

Banaoa    _     __  __ 

Lagerstrwmia  flos-reginae,  Retz. 

Xylopia  blancoi,  Vidal. 

Alstonia  macrophylla,  Willd.                 • 

Artocarpus  sp. 

Albizzia  sp. 

Eugenia  sp. 

Diospyros  pilosanthera,  Blanco. 

Evodfa  sp. 

Cinnamomum  mercadoi,  Vidal. 

8 
9 
10 
11 
12 
13 
14 
15 

Banitan 

Batino 

Bayuco  2d 

Banuvo  

Bilolo 

Bolong  eta 

Calimantao 

Oalingag 

16 
17 

Cafia  fistula 

Catmon  _  _ 

Cassia  fistula,  Linn. 
Dillenia  philippinensis,  Linn. 
Palaq  uium  sp. 

18 

Dolitan.        

19 
?0 

Dungon-late 

Guijo  _ .     _. 

Heritiera  littoralis,  Dryand. 
Anisoptera  guiso,  A.  DC. 

9 

21 

Guipato  _  _       _     _ 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Guisihan 

Lanutan 

Macaasin 

Madre  cacao 

Malacadios 

Malacapon 

Malacatmon  . 

Malaruhat 

Mangachapuy 

Mangasinoro 

Mangasirique 
Marang  _  _       . .  _ 

Ratonia  montana,  Benth.  &  Hook. 

Thespesia  campylosiphon,  Rolfe. 

Eugenia  sp. 

Glirisidia  maculata,  H.  B.  K. 

Myristica  sp. 
? 

Dillenia  reiffereheidia,  Villar. 

Eugenia  sp. 

Shorea  mangachapoi,  Blume. 

Shorea  sp. 

Quercus  sp. 

Artocarpus  sp. 

Premna  nauseosa,  Blanco. 

Artocarpus  integrifolia,  Linn. 

34 
35 

M ulauin  aso  _ 
Nangca .     _ 

36 

Nato .. 

Sterculia  sp. 

Quercus  blancoi,  A.  DC. 

37 

Oayan  . 

38 

Paitan    _          

Eugenia  sp. 

39 
40 
41 

Palayen  _   

Palo  Maria 

Pasac  _ 

Quercus  sp. 

Calopyllum  inophyllum,  Linn. 
Pygeum  arboreum,  Endl. 
Listea  chinensis,  Lam. 

42 

Pusopueo 
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III.  Sectmd  Group — Continued. 
No.      Popular  names.  Scientific  names. 


43  ■   Romero Podocarpus  costalis,  Presl . 

44  Sirique Quercus  sp. 

45  i  Supa '  Sindora  wallichii,  Benth. 

46  Tanguile Shorea  talura,  Roxb. 

47  !   Toob  or  Tua Biscopia  javanica,  Blume. 

48  Tucan-calao Sterculia  sp. 

_  i '  _        _  _ 

IV.   Third  Group. 

l'i  Abilo Garuga  floribunda,  Decne. 

2  Alagao Premna  vestita,  Schauer. 

3  Alamag Aporosasp. 

4  Aden  parang  .  _  _  Albizzia  sp. 

5  Anagap Pithecolobium  lobatum,  Benth. 

6  Aninapla Albizzia  procera,  Benth. 

7  |   Anobhng Talauma  angatensis,  Vidal. 

8  A  nonang Cordia  my xa,  Linn. 

9  Anatan Bracken ndgea  f ascicularis,  V il lar. 

10  Apitong Dipterocarpus  grand iflorus,  Blanco. 

11  Bagarilao Nauclea. 

12  Bagarilaonaitim_   Terminal iasp. 

13  Ba^uilumboy ? 

14  Banay _ '  Orinosia  calavensis,  Azaola. 

15  Balinhasay Buchanania  florida,  Schauer. 

16  Balobo Diplodiscus  paniculatus,  Turcz. 

17  Balucanta ;  Aleurites  triloba,  Forst. 

18  Banitan Xylopia  blancoi,  Vidal. 

19  Balete '  Wrightia  sp. 

20  Batobato Litsea  sp. 

21  Bayabas Psidium  guyabas,  Linn. 

22  •■   Bayoc Pterospermum  acerifoliura,  Willd. 

^3   i   Bitoc Calophyllum  sp. 

24  Bunglas ? 

25  Caluuipit >  Terminalia  edulis,  Blanco. 

26  !  Camanchiles Pithecolobium  dulce,  Benth. 

27  Canauyot |  Antidesma  sp. 

28  I  Cunalong Diospyros  sp. 

29  Cupan^  . i  Parkia  roxburghii,  G.  Don. 

30  Dalindigan Shorea  sp. 

31  Dalinsin Terminalia  sp. 

32  !  Danglin Grewia  multiflora,  Juss. 


IV.  Third  Group— Continued. 


No. 


Popular  names. 


Scientific  names. 


J_ 


34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 


Dao 

Dinglas 

Ditaa 

Duclap 

Duguan 

Ga&gala 

Gatasan 

Guyonguyon 

Hagadnad 

Lauan 

Libato 

Lucbangubat 

Lunbang 

Magarapale 

Magarilao 

Maiaanonang 

Malabay  abas 

Malacadios i  Myristicasp. 

Malacmalac 1  Palaquim  sp. 

Malasaguin  putL-   Eugenia  sp. 
Mamalis 


Dracontomelon. 

Eugenia  sp. 

Alstonia  scholaris,  Linn. 

Zizyphus  sp. 

Mynstica  fatua,  Houtt. 

Agathis  lorantifolia,  Salisb. 

Garcinia  sp. 

Cratoxylon  floribundum,  Villar. 

Dipterocarpus  pilosus,  Roxb. 

Ani8optera  thurifera,  Blume. 

Cumingia  philippinensis,  Yidal. 

Citrus  sp. 

Aleuritis  sp. 

Terminalia  sp. 

Terminalia  sp. 

Dipterocarpus  sp. 

Gardenia  pseudopsidium,  Blanco. 


Man  bog 

Manga 

Manungal 

Matabao 

Mayapis 

Pagatpat  

Pacsainguin 

Palosapis 

Paho 

Pili 

Panao  (Balao)__. 

Pipi 

Pulanbalat 

Quinay-Quinay  _. 

Sacat  

Saleng 

Sampaloc 

Tabigui 

Talisay 

Tapulao 

Taquitaqui 

Tunbon  aso 


Pittosporum  brachysepalum,  Turca. 

Stephegyne  diversifolia,  Hook. 

Mangifera  indica,  Gaertn. 

Samadera  indica,  Gaertn. 

? 

Dipterocarpus  sp. 

Sonneratia  acida,  Linn. 

Canarium  cumingii,  Engl. 

Shorea  sp. 

Mangifera  altissima,  Blanco. 

Canarium  ovatum,  Engl. 

Dipterocarpus  hispidus,  Villar. 

Liteeagarcwe,  Vidal. 

Syzygium  sp. 

Bridelia  sp. 

Terminalia  eumatrana,  Miq. 

Pinus  insularis,  Endl. 

Tamarindus  indicus,  Linn. 

Carapa  moluccensis,  Lam. 

Terminalia  catappa,  Linn. 

Pinus  merkusii,  Jungh.  &  Vrieee. 

? 

Morinda  umbellata,  Linn. 


mm 
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V.  Fourth  Group. 

No. 

Popular  names. 

Scientific  names. 

1 

Agos-oe 

Ficus  pungens,  Reinw. 
Chisocheton  sp. 

2 

j  Agupanga 

1  Alauihao 

3 

Dracontomelon  sp. 
Ficus  hirta,  Vahl. 

4 

1  Alasas 

5 
6 

1  Amugan 

Amuyon 

Pvgeum  maingayi,  Hook. 

Melodorum  ful^ens,  Hook,  and  Thorns. 

/ 

|  Anam 

Buchanania  nitida,  Engl. 

8 

'  Anilao 

Columbia  anilao,  Blanco. 

9 

1  Aroma 

Acacia  farnesiana,  Willd. 

10 

Asactalon 

Phyllanthus  sp. 

Ficus  heteropnylla,  Linn. 

11 

i  Asia 

12 

■  Ata-ata 

13 

1  Baran 

14 

1  Bacodong 

15 

Bagaluga 

Melia  dubia,  Cav. 

16 

|  Bagonito 

Cupania  sp. 

17 

,  Bagontao 

18 

i  Bago-santol 

19 

Bait _ 

Canarium  sp. 
Zizyphns  sp. 
Cupania  regularie,  Blume. 

20 

Balacat __. 

21 

Balasabis 

22 

|  Balay-bayan 

Pterospermum  diversifolium,  Blume. 

23 

Balay-ohot 

24 

1  Balibago 

Hibiscus  tiliaceus,  Linn. 

25 

i  Baligamban 

26 

Balinaonao 

Capura  sp. 

?7 

1  Baloc 

Sapindus  sp. 
Pongamia  glabra,  Vent. 

28 

Baloc  baloc 

?9 

Balkan 

Marcaranga  sp. 
Anacardium  sp. 

30 

Balubat 

31 

Balucot 

Garcinia  cowa,  Roxb. 

32 

Ballan  ballan 

Leeasp. 

33 

Banaguling 

34 

Banalo 

Cordia  subcordata,  Lam. 

35 

Banato 

Mallotus  philippinensis,  Muller. 
Terminalia  sp. 

36 

Bancalauan 

37 

Bancudo  or  Nino- 

Morinda  bracteata,  Linn. 

38 

Bangate.- 

39 

Bang-got 

40 

Banf       

41 

Batingui 

Pemphis  sp. 

42 

Barinconcoron  — 

Lie 


r.  Fourth  Group — Continued. 


- 

No. 
! 

Popular  names. 

Scientific  names. 

43 

Barusa 

44 

Batang-hisan 

45 

Batican 

Dracontomelon  sp. 

46 

Bating 

47 
48 

Bateau 

Dracontomelon  sp. 

Bausio _ 

49 

Bayac-usa 

Orchipeda  sp. 

50 

Bayit 

Jambosa  sp. 

51 

Biga 

Zizyphus  sp. 

52 

Bigas 

53 

Bignay 

Antidesma  bunius  Spreng. 

• 

54 

Bignay-calabao  __ 
Bilaun 

Antidesma  ghestembilla,  Gaertn. 

55 

Macaranga  mappa,  Mueller. 

56 

Bilucao 

Garcina  sp. 

57 

Binayuyo 

Antidesma  cumingii,  Mull. 

58 

Bintmg-dalaga 

Micromelum  sp. 

59 

Binunga 

Macaranga  tanarius,  Mull. 

60 

Boc-boc 

Strebhis  sp. 

61 

Bogo 

Garugasp. 

62 

Boto-buti 

63 

Botong 

Barringtonia  speciosa,  Linn. 

64 

Bubuy  

Eriodendron  anfractuosum,  DC. 

65 

Cabong-cabong  __ 

66 

Cabuyao  

Citrus  hystnx,  DC. 

67 

Cacao-cacauan  _  _  _ 

Talauma  sp. 

68 
69 

Cagatungan 

Calay  ... 

Pygeum  wightianum,  Blume. 

Xylopia  sp. 

Leea  sambucina,  Willd. 

70 

Caliang-tang 

71 

Caloc-catmo 

Vidalia  sp. 

72 

Calumpang 

Sterculia  foetida,  L. 

73 

Cami-oi 

74 

Canomay 

Diospyros  sp. 

75 

CaraoL. 

Acacia  sp. 

76 

Caropsan 

Linociera  luzonica,  Villar. 

77 

Carumanpat 

78 

Caturay 

Sesbania  grandiflora,  Pers. 

79 

80 

Culin-manog 

Canthium  mite,  Benth. 

81 

Chilis 

Memecylon  edule,  Roxb. 
Prometia  sp. 

82 

Cuyaquia 

83 
84 

Cuyas-cuyas 

Daluroy 

Aglaia  argentea,  Blume. 

msmm 
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V.  Fourth  Group — Continued. 
No.     Popular  names.  Scientific  names. 


85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 


Euphorbia  sp. 
Grewia  8p. 

Erythrina  indica,  Lam. 


Dangle 

Damri 

Danioy 

Danyay 

Dapdap  

Dila-dfia 

Dilang  butiqui-- 

Dondonay 

Duca ;  Dittelasma  sp. 

Dumpilan ; 

Himbabao |  Exco?caria  agallocha,  Linn. 

Hongo j  Eleocarpus  sp. 

Hopong-hopong.  _  j 

Hugud 

Kugao 


Lagnig 

Lamio 

Leptasao 

Libas  

Ligaa  

Ligas..  

Lipote 

Lubtob 

Lunas 

Lunas-na-itim  __. 

Llapa 

Maata 

Macaturay 

Maga 

Magabagaba 

Magarambulo 

Maguilic 

Malaaduas 

Malabago 

Malabonga 

Malabulac 

Malacacao 

Malacamote 

Malacauayan 

Malacna 

Malaga-api 


Clausena  sp. 

Dracontomelon  mangiferuiu,  Blume. 

Eugenia  sp. 

Semecarpus  anacardiuin,  Linn. 

Eugenia  sp. 

Ficus  sp. 

Lunasia  amara,  Blanco. 

Gonocaryum  tarlacense,  Vidal. 


Stereospermum  sp. 


Cyclostemon  sp. 
Litsea  sp. 

Hibiscus  sp. 

Iteadaphne  confusa,  Blanco. 

Bombax  malabaricum,  DC. 

Talauma  sp. 

Beddomea  luzoniensis,  Vidal 

Hemegyrosa  deficienis,  Bed. 

ClethnT  canescens,  Reinw. 
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V,  Fourth  Group — Continued. 


No.  i    Popular  names. 


i 


127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
146 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 


Malapa-itiman 

Malaiba 

Malaicmo 

Malan 
Malang-dal 
Malapalitpit 
Malapapaya 
Malasamat- . 
Malasam  bong ... 


Scientific  names. 


Phyllanthus  sp. 

Celtis  philippinensis,  Blanco. 

Mallotus  sp. 

Sapindus  turczaninowii,  Vidal. 
Panax  cumingianum,  Rolfe. 


Vernonia  arborea,  Ham. 

Malasanqui  _~ j  Cinnamomum  sp. 

Malasantol \  Sandoricum  borneense,  Miq. 


Malatagon  _ 

Malatigui 

Malatubic 

Malauban 

Manay 

Matan-cuao 

Malibog 

Matobato 

Matungoc '— 

Mauayan 

Nanagdong 

Oonog 

Orihnon 

.Paihot 

Palang 

Pamalataguen  ._ 

Pandacaqui 

Pangilinon 

Payaquitan 

Pingol 

Postalagon 

Pototan _ 

Pugauy 

Puray 

Putad 

Quiniang 

Quio 

Rubian 

Sagum-sagum  __- 

Salab 

Salamungay 


Canarium  sp. 
Albizzia  sp. 
Sizy^ium  sp.' 
Bamngtoma  sp. 


Albizzia  julibrissin,  Durazz. 

Mangifera  sp. 

Acalypha  sp. 

Canthium  sp. 

Tabernsemontana  coronaria,  Willd. 

Wormiasp. 

Englehartia  sp. 
Gomphia  angustifolia,  VahL 
Ceriops  can^ollanea,  Arn. 
Nelitris  sp. 

Barringtonia  reoemosa,  Blanco. 

Ardisiasp. 


Cupania  sp. 
Aglaia  sp. 
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V.  Fourth  Group — Continued. 


No.  I    Popular  names. 


Scientific  names. 


169 

170  , 

171  ! 

172  , 
173 

174  ' 

175  ! 

176  I 
177 
178  | 
179 

180  I 

181  . 

182  I 

183  , 

184  1 
185 

186  < 

187  , 

188  , 
189 
190 

191  | 

192  : 

193  , 

194  I 

195  I 
196 
197 

198  i 

199  ' 

200  ; 


Salasic 

Salingogon 

Sipit-Cait 

Suhian-daga 

Subo-subo 

Sulipa 

Supi 

Surug 

Susuguin 

Tabaldo 

Tabap 

Tabayos 

Taboc 

Tadcan 

Taligauan 

Talio 

Tambis 

Tanag 

Tanglon 

Taquit-asim 

Tayocan 

Tical 

Tinaan 

Tinaan-pantay  __ 

Tingan 

Tinga-tinga 

Tincal 

Tive-tive 

Toquian 

Tua 

Tulang-manog  _. 
Uban 


Plectronia  sp. 
Gardenia  sp. 


Aegle  decandra,  Villar. 

Pterospermum  sp. 

Eugenia  sp. 

Kleinhovia  hospita,  Linn. 

Amoora  sp. 

Mallotus  moluccanus,  Mull. 

Aglaia  sp. 
Pnyllanthus  sp. 


Pterospermum  obliquum,  Blanco. 
Aglaia  sp. 

Ternstroemia  toquian,  Vidal. 
Dolichandrone  rneedii,  Linn. 

Premna  sp. 


VI.   Fifth  Group. 


1  j  Bacao... 

2  ,  Bacauan. 


Biuas 

Bungalon.. 

Calibayoan 


Rhizophora  conjugata,  Linn. 
Bruguiera  caryophVllaeoides,  Blume. 
Kandelia  rheedii,  W.  &  A. 
Avicennia  officinalis,  Linn. 
Bruguiera  eriopetala,  W.  &  A. 


12 
VI.  Fifth  ^rrotip—Continued. 


No.  (    Popular  names.  Scientific  names. 


6  I  Culasi I  Lumnitzera  racemoea,  Willd. 

7  !  Langaray .  Bruguiera  parviflora,  W.  &  A. 

8  I  Libato-piila '  Lumnitzera  cocci nea,  W.  &  A. 

9  Libato-puti Cumingii  philippinensis,  Vidal. 

10  Nilad Scyphiphora  hydrophyllacea,  Gaertn. 

11  I  Tagasa Cenosps  roxburghiana,  Am. 

12  ,  Tangal |  Rhizophora  mucronata,  Lam. 

13  '  Tingan-baquis  ___,  ^Egiceras  majus,  Gaertn. 


PALMS. 


14  ,  Anahao Li  vinstona  rotundifolia,  Mart. 

15  I  Anibong |  Areca  nibung,  Mart. 

16  .  Balatbat Licuala  sp. 

1 7  !  Balon-1  uyon |  Corvpha  sp. 

18  I  Banga Wallichia  sp. 

19  ,  Barangoy Orania  sp. 

20  I  Bonga I  Areca  catechu,  Linn. 

21  Cauon '  Arenga  saccarifera,  Labill. 

22  i  Dayuca Walhchiasp. 

23  I  Dumayaca i  Caryotasp. 

24  :  Lumbiac I  Iguanura. 

25  Luyos Areca  sp. 

26  I  Macasilad !  Licuala  elegans,  Mart. 

27  '  Pal indan Bentinckia  sp. 

28  I  Pinag Areca  alba  Rumph.  var.  genocarpa,  Kunth. 

29  Puganan ,  Caryota  urens,  Linn. 

30  !  Saguisi | 

31  Tamis-san Cocos  sp. 

32  I  Taquipan 1  Caryota  rumphiana,  Mart. 

33  Tibanglan : 


Chaiter  II. 

THE  UTILIZATION   OF  TIMBER  IN  THE  STATE  FORESTS. 

Art.  14.  One  year  from  the  date  of  license  shall  be  allowed  for 
the  felling  and  removal  of  timber.  When  the  time  allowed  is  not 
sufficient  to  admit  of  this,  an  application  for  a  new  license  must  be 
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made,  within  such  time  as  will  admit  the  issuing  of  the  same  before 
the  expiration  of  the  legal  limit  of  the  old  license. 
^JH^J£.  Felled  timber  shall  be  piled  in  cleared  places,  in  such  a 
manner  that  measurements  may  be  readily  ascertained. 

Art.  16.  The  concessioner  shall  advise  the  chief  of  the  forest  sec- 
tion of  the  time  the  cutting  will  commence;  shall  state  in  what 
jurisdiction  it  will  be  effected,  the  places  where  the  timber  will  be 
piled,  and  the  names  and  residences  of  his  representatives. 

Art.  17.  No  concessioner  holding  a  license  for  the  ordinary  cut- 
ting of  wood  shall  be  allowed  to  act,  at  the  same  time,  for  a  con- 
cessioner holding  a  gratuitous  license. 

^^jjjjg.  The  concessioner,  having  cut  the  wood,  shall  be  held  re- 
sponsible by  the  State  for  its  value,  as  per  official  tariff.  If,  at  the 
expiration  of  the  time  of  his  license,  he  has  not  taken  the  timber 
out  of  the  forest,  in  addition  to  its  value  he  will  be  held  responsible 
for  any  damages  which  may  have  resulted,  to  be  estimated  and 
approved  by  the  forestry  official  of  the  district. 

Art.  19.  The  carrier  of  sawed  lumber,  transporting  same  from 
lumber  yards  or  private  warehouses,  must  be  provided  with  a 
receipt,  signed  by  the  owner  of  the  establishment  from  which  it 
came,  showing  in  detail  the  number  and  classes  of  the  pieces.  These 
receipts  will  be  shown  to  the  forestry  officials,  when  asked  for,  in 
order  to  show  where  the  lumber  came  from,  and  avoid  confusing 
same  with  products  which  are  carried  direct  from  the  public  forests. 

Art.  20.  Constructors  of  vessels  shall  procure  licenses  and  pay 
the  value  of  the  timber  used,  and  must  furnish  the  local  forest 
official  with  a  statement  of  the  timber  cut,  which  statement  said 
official  verifies. 

Art.  21.  After  inspection  and  valuation  of  timber  is  made,  the 
order  of  payment  is  given,  and  after  said  payment  is  made  and 
receipt  shown,  the  concessioner  is  free  to  use  the  timber. 

Art.  22.  No  vessel,  whatever  its  size,  built  of  timber  from  the 
public  forests,  can  put  to  sea  without  having  paid  for  the  timber 
used,[except  as  provided  in  the  regulations  governing  the  gratuitous 
use  of  timber. 

Art.  23.  1.  Owners  of  mining  concessions  must  pay  an  annual 
rent  ortax  for  the  ground  so  occupied,  which  tax  shall  be  regulated 
by  the  greater  or  less  adaptability  of  the  ground  to  the  purposes  of 
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forest  or  agricultural  cultivation.  A  bond  of  a  sufficient  amount 
shall  also  be  required  to  cover  any  damage  which  may  happen  to 
the  trees  or  forest  products  from  said  mining  operations,  the  condi- 
tions to  be  fixed  by  this  office,  after  due  notice. 

2.  Owners  of  mining  concessions,  or  their  legal  representatives, 
shall  procure  from  this  office  a  license  before  utilizing  State  timber 
in  their  mining  operations. 

3.  Applications  for  said  licenses  shall  be  forwarded  through  the 
Mining  Bureau,  in  which  application  shall  be  described  the  mining 
concessions  they  possess  or  represent,  the  forest  or  forests  in  which 
the  timber  is  to  be  cut,  the  kinds  of  woods  desired,  and  the  ap- 
proximate quantity,  also  the  uses  to  which  the  timber  is  to  be  put. 

Art.  24.  1.  Those  who  may  desire  to  engage  in  the  business  of 
burning  charcoal  in  the  public  forests  shall  comply  with  the  fores- 
try regulations  in  everything  which  relates  to  the  utilization  of  the 
forest  products,  and  must  provide  themselves  with  the  necessary 
licenses. 

2.  After  felling  trees,  and  before  commencing  the  process  of  burn- 
ing for  charcoal,  the  party  interested  shall  present  to  the  local 
forestry  official  an  itemized  statement  of  the  timber  felled,  which 
will  be  verified  and  valued  by  that  official,  who  will  give  the  order 
of  payment.  After  payment,  the  party  is  at  a  liberty  to  proceed  with 
the  burning,  exercising  care  to  do  so  at  a  sufficient  distance  from 
standing  timber  so  as  not  to  cause  damage,  and  he  shall  be  held 
responsible  for  any  damage  so  caused. 

Art.  25.  Concessioners  shall  notify  the  local  forestry  official,  or, 
in  his  absence,  the  president  of  the  respective  town,  where  the  wood 
is  being  piled.  Upon  failure  to  do  so  as  prescribed,  a  penalty  will 
be  incurred  of  twenty-five  per  cent  of  the  value  of  the  wood. 

Art.  26.  Constructors  of  vessels  and  charcoal  burners  who 
fraudulenty  report  to  the  forestry  official  the  number  of  pieces  of 
wood  cut  will  pay,  in  addition  to  the  value  of  the  excess,  a  fine  of 
twenty:five  per  cent  of  its  value. 

Chapter  III. 

THE  GRATUITOUS  USE  OP  STATE  TIMBER. 

Art.  27.  1.  Licenses  for  the  free  use  of  timber  shall  be  issued 
without  charge  by  this  office. 
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2.  Said  licenses  shall  be  issued  to  needy  residents  of  towns,  upon 
application,  to  which  application  shall  be  attached  a  certificate 
signed  by  the  president  or  alcalde  of  the  town,  stating  the  circum- 
stances and  actual  need  in  each  particular  case;  no  charge  shall  be 
made  for  this  certificate. 

3.  Said  timber  must  be  used  exclusively  in  the  construction  of 
houses  in  which  the  parties  making  application  are  going  to  live, 
or  have  place  of  bussines,  or  for  repair  of  same,  for  the  manufacture 
of  their  implements  of  industry;  in  the  construction  of  one  or  two 
bancas  for  the  purpose  of  fishing,  or  for  the  transportation  of  their 
agricultural  products. 

4.  The  amount  of  timber  thus  conceded  to  needy  residents  by 
gratuitous  license  shall  not  exceed  one  thousand  cubic  feet. 

Art.  28.  Tree  species  of  the  superior  and  first  groups,  as  laid 
down  in  the  official  tariff  on  State  timber,  are  not  to  be  cut  under 
a  gratuitous  license. 

Art.  29.  Timber  for  the  construction  of  bridges,  Government 
buildings  and  other  works  of  a  public  character  undertaken  by  the 
Government  may  be  obtained  by  gratuitous  license  issued  by  this 
office,  application  being  made  by  the  proper  official. 

Art.  30.  Needy  residents,  and  those  persons  in  charge  of  the 
construction  of  public  works,  desiring  licenses  for  the  gratuitous  use 
of  State  timber,  shall  send  their  applications,  with  other  documents, 
to  the  chief  forestry  official  of  the  district  or  section,  and  in  case 
there  is  no  such  official  available,  to  the  district  commander,  who 
will  forward  same  with  the  necessary  indorsements,  to  this  office. 

Art.  31.  When  the  work  referred  to  in  article  29  is  done  by  con- 
tract the  contractor  must  procure  an  ordinary  license,  and  comply 
with  all  the  requirements  of  same. 

Art.  32.  Six  months  from  date  of  license  shall  be  allowed  needy 
residents  in  which  to  fell  and  remove  said  timber.  One  year  from 
date  of  license  for  such  purpose  shall  be  allowed  persons  engaged 
in  the  construction  of  public  works.  When  there  is  not  sufficient 
time  in  which  to  finish  said  work,  a  new  license  should  be  solicited 
in  time  so  that  it  may  be  issued  before  the  expiration  of  the  old 
license. 

Art.  33.  There  shall  be  attached  to  applications  for  gratuitous 
licenses  to  cut  timber  for  public  works  a  statement  of  the  number 
oi  pieces,  classes,  and  dimensions  of  the  wood  required. 
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Art.  34.  A  concessioner  shall  notify  the  chief  forestry  official  of 
the  respective  section  of  the  time  and  place  of  cutting,  and  where 
the  timber  is  to  be  stacked,  and  the  location  of  the  public  works 
for  which  the  timber  was  granted. 

Art.  35.  A  gratuitous  license  shall  not  be  issued  to  timber  deal- 
ers nor  to  those  holding  an  ordinary  license. 

Art.  36.  The  concessioner,  after  cutting  is  finished,  shall  notify 
in  writing  the  chief  of  the  forest  section,  inclosing  a  statement  of 
the  timber  cut. 

Art.  37.  Timber  can  not  be  taken  out  of  the  jurisdiction  of  the 
town  where  cut  unless  accompanied  by  a  manifest  authenticated 
by  the  local  forestry  official,  or,  in  his  absence,  by  the  president  of 
the  town  (no  charge  shall  be  made  for  this  authentication).  The 
concessioner  shall,  as  per  foregoing  article,  remit  this  manifest  to 
the  forestry  official  of  the  section,  after  said  timber  has  arrived  at 
the  location  of  above-mentioned  public  works.  Said  timber  shall 
be  detained  in  case  of  failure  to  show  a  proper  manifest,  and,  in 
addition,  a  fine  of  from  one  to  five  per  cent  of  the  value  of  the  wood 
so  detained  shall  be  imposed. 

Art.  38.  The  chief  forestry  official  of  the  forestry  section,  or  the 
ranger  of  the  precinct,  shall  see  that  the  cutting  is  carried  on  in 
conformity  with  these  regulations  and  terms  of  license.  He  shall 
compare  the  statements  received  from  the  concessioner  and  inspect 
and  measure  the  wood  piled,  or  used,  in  said  public  works. 

Art.  39.  The  concessioner  shall  be  considered,  as  per  Article  30 
of  these  regulations,  as  an  appointee  of  the  district  commander, 
or  other  competent  authority,  and  also  as  his  representative  in  the 
execution  of  said  public  work,  and  shall  be  held  personally  respon- 
sible for  any  violation  of  these  regulations. 

Art.  40.  The  concessioner  is  prohibited  from  giving  away  or  sell- 
ing a  single  piece  of  wood  cut  under  this  form  of  license,  not  even 
under  the  pretext  that  it  is  surplus  wood.  The  wood  must  be  used 
for  the  purpose  for  which  it  was  granted,  and  should  there  be  any 
surplus,  said  surplus  shall  be  deposited  in  the  presidencia  of  the 
town  at  the  order  of  the  chief  of  the  forest  section,  who  will  imme- 
diately arrange  for  its  sale  at  public  auction.  In  such  a  case  the 
concessioner  shall  have  no  right  to  indemnity  of  any  character,  not 
even  for  expense  of  felling,  hewing,  or  transportation,  etc. 
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Art.  41.  Should  any  persons  with  a  proper  license  for  cutting 
timber  for  his  personarand  exclusive  use  or  for  public  work,  cut  a 
greater  quantity  than  is  allowed  in  said  license,  or  takes  different 
classes  from  those  specified,  or  applies  them  to  a  different  object 
than  that  stated  by  the  concessioner,  or  speculates  in  them,  shall 
pay  the  value  of  the  timber,  and,  in  addition,  a  fine  of  three  times 
its  value. 

Art.  42.  Presidents  or  alcaldes  of  towns  shall  carefully  attend 
to  all  who  desire  certificates  referred  to  in  the  twenty-seventh 
article,  and  shall  exercise  care  not  to  make  any  false  statements  as 
to  the  needs  of  the  applicants,  under  a  penalty  of  $20  fine  for 
the  first  offense,  and  an  indictment  before  the  courts  in  case  of 
repetition. 

Art.  43.  Concessioners  of  gratuitous  licenses,  shall  notify  the 
local  forest  official,  or,  in  thisabense,  the  president  or  alcalde  of  the 
town,  of  the  different  places  where  the  wood  is  being  piled.  Failure 
to  do  so  shall  render  concessioner  liable  to  a  fine  equal  to  twenty- 
five  per  cent  of  the  value  (as  per  official  tariff)  of  the  wood  so  piled. 

Chapter  IV. 

FIREWOOD   FOR  THE   MARKET. 

Art.  44.  1.  Licenses  to  cut  firewood  for  the  market,  to  be  cut 
in  the  State  forests,  shall  be  issued  from  this  office. 

2.  Applications  for  said  licenses  shall  be  delivered  to  the  chief 
of  the  forest  district  or  section,  who  will  forward  same  to  this  office 
with  the  necessary  remarks. 

3.  District  commanders  may  issue  such  licenses,  after  having 
received  the  proper  information  concerning  the  circumstances  of 
each  particular  case  from  the  chief  of  the  forest  section  of  the 
locality  where  the  wood  is  to  be  cut. 

4.  District  commanders  shall  notify  this  office,  and  also  the  chief 
forestry  official  of  the  province,  of  the  number  of  licenses  issued 
by  their  order. 

5.  One  year  from  date  of  license  shall  be  allowed  for  the  cutting, 
splitting,  and  removal  of  firewood. 

6.  When  said  period  is  not  sufficient,  a  new  license  shall  be 
solicited  in  time  to  allow  of  its  issue  before  the  expiration  of  the 
old  license. 

3030 2 
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Arj^JS.  The  tree  species  of  the  thyjl,  fourth,  and  fifth,  groups 
oiflycanDe  used  for  firewood,  and  those  cutting  other  species  shall 
render  themselves  liable  to  a  fine  of  jojjr  times,  the  value  of  the 
wood,  which  shall  be  measured  and  valued  as  timber,  as  per  official 
tariff. 

Art.  46.  When  there  is  a  great  amount  of  firewood  cut,  the  con- 
cessioner shall  localize  his  cutting  and  pile  the  wood  beyond  the 
forest,  to  avoid  danger  of  fire  when  wood  becomes  dry. 

Art.  47.  When  the  forest  consists  of  dead  and  dry  timber  as  a 
result  of  fire,  all  may  be  cut  down,  but  if  the  forest  is  composed  of 
live  trees,  those  to  be  cut  must  be  selected  and  cut  down  close  to 
the  ground.  In  falling;  care  must  be  taken  that  the  adjacent  stand- 
ing trees  are  not  injured. 

Art.  48.  When  it  is  not  convenient  for  the  concessioner  to  pay 
the  value  of  the  products  utilized  in  the  office  of  the  internal  rev- 
enue of  the  province,  on  account  of  its  distance  from  the  place  of 
cutting,  payment  may  be  made  to  the  president  or  alcalde  of  the 
nearest  town,  who  shall  receive  the  amount,  give  a  receipt  to  the 
concessioners  and  send  a  copy  of  this  receipt  to  the  nearest  forestry 
official. 

The  sums  thus  collected  by  presidents  or  alcaldes  shall  be  turned 
into  the  office  of  internal  revenue.1 

Art.  49.  The  concessioners  shall  notify  the  local  forestry  official, 
or,  in  his  absence,  the  president  of  the  town  where  the  wood  is 
l>eing  piled;  if  said  notice  is  not  properly  given  a  fine  of  twenty-five 
per  cent  of  the  value  of  the  firewood  shall  be  imposed. 

Art.  50.  1.  Firewood  cut  in  the  forests  of  the  State  shall  be 
divided  into  two  classes. 

The  first  class,  whether  pieces  are  round  or  split,  is  known  in  the 
market  under  the  name  of  "rajas,"  from  seventy-five  centimeters 
to  one  and  one-half  meters  long,  and  from  twenty  to  forty  centi- 
meters in  circumference. 

2.  All  firewood  in  small  sticks  not  of  these  dimensions  belong  to 
the  second  class. 


'Act  No.  82  of  the  Civil  Commission,  enacted  January  31,  1901, 
entitled  "The  Municipal  Code,"  section  21,  reads:  "The  municipal 
treasurer  shall  receive  all  moneys  paid  to  the  municipality  from 
anv  source." 
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.  bt.  51.  All  pieces  exceeding  the  maximum  dimensions  fixed  for 
firewood  shall  be  designated  as  timber,  paid  for  by  cubic  feet,  as 
per  official  tariff. 

Art.  52.  1.  Firewood  of  the  first  class,  destined  for  home  con- 
sumption, shall  be  charged  for  at  the  rate  of  one  dollar  per  thousand 
"rajas,"  and  when  intended  for  export  at  the  rate  of  two  dollars 
per  thousand  "rajas." 

2.  Firewood  of  small  size,  belong  to  the  second  class,  destined 
for  home  consumption,  shall  be  charged  for  at  the  rate  of  twenty 
cents  per  cubic  meter,  and  when  intended  for  export  at  the  rate  of 
forty  cents  per  cubic  meter. 

Proportional  charge  will  be  made  for  fractions  of  a  thousand  of 
cubic  meter. 

Chapter  V. 

CAoirrcnorc,  cjum  elastic,  octta-percha,  hum  mastic,  resin 

(black  and  white),  and  balao. 

Art.  53.  One  year  from  date  of  license  shall  be  allowed  for  the 
harvesting  of  this  class  of  products;  when  said  period  of  time  is 
not  sufficient,  a  new  license  shall  be  solicited  in  time  to  allow  its 
issue  before  the  expiration  of  the  old  license. 

Art.  54.  1.  In  extracting  these  products  the  concessioner  shall 
make  cuttings  or  incisions  into  the  trunks  of  the  trees  at  least 
twenty-five  centimeters  above  the  ground.  The  felling  of  said  trees 
without  permission  is  absolutely  prohibited. 

2.  These  incisions  should  be  made  with  a  very  sharp  instrument, 
penetrating  the  bark  and  the  first  layers  of  wood. 

3.  The  incisions  shall  be  cut  horizontally  and  twenty-five  centi- 
meters in  length. 

4.  When  the  flow  of  the  juices  is  obstructed  at  the  opening,  the 
concessioner  will  be  permitted  to  recut  the  outer  edges,  and  to 
enlarge  the  incision  or  cutting  by  twenty-five  centimeters,  pro- 
longing it  upward. 

5.  In  those  trees  which  have  trunks  measuring  more  than  forty 
centimeters  in  diameter  (approximately  one  and  a  half  feet),  the 
concessioner  will  be  permitted  to  make  four  incisions  or  cuttings 
on  opposite  sides. 

6.  The  width  of  the  cutting  shall  never  exceed  eight  centimeters. 

7.  A  metal  or  wooden  plate  may  be  placed  on  the  lower  part  of 
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the  incision  to  facilitate  the  collection  of  the  juice.  A  vessel  may 
be  placed  under  the  incision  at  the  foot  of  the  tree. 

Art.  56.  From  the  flowering  of  the  tree  to  the  ripening  of  its 
fruit,  trimming  of  the  edges  of  said  incisions,  or  any  lengthening  of 
the  same,  shall  not  be  permitted. 

Art.  56.  Said  products  may  be  stored  in  towns,  wards,  or  other 
places,  at  the  convenience  of  the  concessioner,  having  previously 
notified  the  chief  forestry  official  of  the  section,  or,  in  his  absence, 
the  nearest  local  authority,  in  order  that  the  proper  legal  formalities 
may  l>e  followed. 

Art.  57.  1.  A  manifest  shall  accompany  said  forest  products  when 
transported  from  one  place  to  another  within  the  same  province. 
Said  manifest  shall  l>e  made  out  by  the  chief  forestry  official  of 
the  section  or  locality;  in  his  absence,  by  the  president  or  alcalde 
of  the  town;  or  if  destined  for  another  province,  by  the  nearest 
local  commander.  If  the  manifest  is  made  by  a  president,  there 
shall  be  stated  in  it  the  class  and  weight  of  each  class  of  products 
to  )>e  removed;  but  if  the  manifest  is  made  by  the  chief  forestry 
official  of  the  section,  or,  in  his  absence,  by  the  nearest  local  com- 
mander, there  shall  also  l>e  stated  the  value  of  each  class  of  said 
products. 

2.  The  forest  official  at  point  of  destination  of  products  has  the 
right  to  verify  the  correctness  of  the  manifest  or  letter  of  payment 
which  accompanies  said  products.  If  any  difference  should  be 
found  between  the  amounts  shown  on  said  documents,  and  the 
actual  amount  of  cargo,  the  concessioner  shall  pay  the  amount  of 
excess,  and  if  said  excess  should  be  more  than  the  fifth  part,  shall 
also  incur  a  fine  of  twice  the  value  of  said  excess. 

Art.  58.  Concessioners  utilizing  this  class  of  products  shall,  for 
the  present,  pay  ten  per  cent  of  its  value,  as  per  market  price  in 
Manila  at  time  of  inspection  and  measurement. 

Chapter  VI. 

GENERAL   PROVISIONS. 

Art.  59.  1.  Licenses  to  gather  or  utilize  forest  product*  in  the 
State  forests  shall  l>e  granted  by  this  office. 

2.  Applications  for  said  licenses  must  be  delivered  to  the  chief 
forestry  official  of  the  forest  district  or  section,  or  to  the  district 
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commander,  who  shall  forward  same  to  this  office  with  the  neces- 
sary indorsement  of  the  forestry  official  of  said  district.  In  the 
application  shall  be  stated  the  kinds  of  forest  products  desired  and 
the  place  where  said  products  are  to  be  gathered. 

3.  The  gathering  or  utilization  of  forest  products  can  be  done 
only  in  the  forests  of  the  province  specified  in  the  license.  TTThe 
concessioner  should  cut  or  gather  forest  products  in  the  forests  of 
any  other  province,  said  products  shall  be  considered  as  unlawfully 
cut. 

4.  No  charge  shall  be  made  for  licenses  nor  for  the  authentication 
or  making  out  of  manifests. 

5.  Reserved  forests  and  the  species  of  trees,  the  cutting  of  which 
is  forbidden,  will  be  noted  in  licenses  for  the  information  of  the 
concessioner.  The  felling  of  trees  of  the  superior  and  first  groups, 
excepting  ebony,  camuning,  and  lanete,  of  a  less  diameter,  than 
forty  centimeters  is  absolutely  prohibited. 

6.  The  felling  in  the  State  forests  of  trees,  from  which  caout- 
chouc, gutta-percha,  and  gum  elastic  are  extracted,  is  prohibited. 

The  following  is  a  partial  list  of  names  of  the  above-menflWfled 
tree  species: 

Dysoxylum. 

Palaq  uium. 

Artocarpus  incisa,  Li. 

Palaquium  latifolia,  Bl. 

Urostigma  sp. 

Artocarpus  Camansi.  ^_ 

Palaquium  sp. 

Ficus  sp. 

Ficus. 

Ficus  cuneata,  Mig. 

Ficus  heterophylla  L. 

forests  of  the  ylang  ylang  tree  is 


Agio  tin,  « 

Anocep, 

Antipolo, 

Palacpalac, 

Balete, 

Camansi, 

Malaputad, 

Tanguisan, 

Tanguisan  baguio, 

Tanguisan  Bayaha, 


Tibig, 

7.  The  felling  in  the  State 
prohibited. 

8.  The  utilization  of  forest  products  not  specifically  mentioned 
in  these  regulations  shall  be  by  license,  and  said  utilization  shall 
be  governed  by  special  conditions  which  may  be  ascertained  upon 
presentation  of  application  for  a  license  to  utilize  said  products. 

Art.  60.  Whosoever  cuts  or  removes  timber  or  other  forest  prod- 
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ucts  prohibited  by  official  order,  or  cuts  species,  the  utilization  of 
which  is  prohibited  by  special  mention  in  the  license,  shall  incur 
a  penalty  amounting  to  four  times  the  value  of  the  products.  A 
copy  of  these  regulations  shall  accompany  each  license. 

Abt^jJ.   The  concessioner  must  gather  said  forest  product  to- 
gether and  pile  it  in  the  district  where  cut  or  gathered,  and  not 
where  the  cutting  of  timber  or  other  utilization  of  forest  products 
is  forbidden.     For  any  violation,  he  shall  incur  a  penalty  of  four 
v  times  the  value  of  the  product  gathered. 

^B^JBp*^  The  trees  to  be  cut  shall  be  selected  and  cut  down 
close  Mi  the*  ground,  care  being  taken  that  no  damage  be  done,  in 
falling,  to  the  adjacent  trees.  The  concessioner  shall  compactly 
pile  the  branches  of  all  trees  felled,  and  place  said  branches  where 
the  least  damage  shall  be  done  to  the  younger  growth. 
^^Forest  products  shall  be  transported  as  far  as  possible  by 
routes  where  there  are  few  trees,  avoiding  as  far  as  practicable  the 
destruction  of  the  younger  growth. 

3jJ?onces8ioners  shall  be  held  responsible  for  any  damage  to  the 
forests,  through  failure  to  comply  with  the  above  requirements. 
They  shall  also  be  held  responsible  for  violations  of  said  regulations 
on  the  part  of  their  representatives  or  their  employees. 

Art.  63.  When  the  cutting  or  gathering  of  forest  products  has 
been  finished,  the  concessioner  shall  notify  in  writing  the  nearest 
forestry  official  of  the  place  where  said  product  is  deposited,  the 
classes  and  amount  of  the  same,  and  its  destination. 

e  shall  also  state  if  he  has  left  any  felled  timber  in  the  forest, 
and  if  so,  the  number  of  trees  and  the  classes. 

A  forestry  official  shall  verify  the  "statement"  of  forest  product 
presented  by  the  concessioner,  examining  and  measuring  the  same. 
He  will  make  out,  in  duplicate,  the  manifest  for  each  shipment,  and 
give  one  copy  of  this  to  the  concessioner. 

Art.  64.  The  concessioner  shall  not  load,  sell,  nor  use  any  forest 
product  which  has  not  been  paid  for,  unless  he  has  had  express 
authority  from  the  Chief  of  the  Forestry  Bureau  and  has  given  a 
satisfactory  guaranty  to  that  official. 

Art.  65.  1.  A  manifest  will  not  be  necessary  in  case  the  forest 
product  is  not  to  be  removed  from  the  jurisdiction  of  the  town  in 
which  the  forest  is  situated. 
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In  this  case,  after  having  examined,  measured,  and  valued  saia^^^ 
product,  the  forestry  official  of  the  district  or  section  gives  to  the 
concessioner  or  his  representative  an  order  of  payment  to  the      ^ 
internal-revenue  office,  stating  amount  to  be  paid. 

2.  This  having  been  done,  the  concessioner  or  his  representative^ 
shall  deliver  the  letter  acknowledging  payment  to  the  official  who    ^ 
made  out  the  order,  who  shall  acknowledge  receipt  of  same,  making    ** 

a  note  at  the  bottom  of  the  page  of  the  official  statement,  which         -r.* 
he  will  deliver  to  the  interested  party.     Having  complied  with  these 
conditions  the  owner  of  the  forest  product  can  dispose  of^same  as 
he  sees  fit.  ****^~ 

3.  For  any  violation  of  these  requirements,  he  will  be  liable  to  8~"x  ^^fc&*^ 
fine  of  twenty-five  per  cent  of  the  value  of  said  product. 

Art.  66.  1 .  When  the  forest  product  is  to  be  transported  by  land 
or  by  river  from  one  town  to  another,  within  the  same  province,  ** 
the  carrier  must  be  provided  with  a  manifest,  signed  by  the  con- 
ces-ioner  or  his  representative  and  authenticated  by  the  forestry 
official  residing  in  the  town  where  the  timber  or  other  forest  product 
was  cut  or  gathered,  and  in  case  there  should  be  no  such  offing  ^~ 

there,  then  by  the  president  or  alcalde.     Upon  the  arrival  of  said  \ 

product  at  its  destination,  it  can  not  be  disposed  of  until  the  forms 
as  provided  for  in  the  foregoing  conditions  are  complied  with. 

2.  The  concessioner  shall  not  remove  said  product,  in  case  it  is  to 
be  carried  by  land  or  river  from  one  province  to  another,  without 
having  first  paid  its  value  in  the  internal-revenue  office  of  the 
province  in  which  the  forest  is  situated. 

3.  The  concessioner  may  remove  said  product  after  having  tlft*-** 
manifest  indorsed  by  the  forestry  official  to  the  effect  that  it  has  y 
been  paid  for,  and  said  manifest  must  accompany  the  person  in 

charge  of  above  transportation. 

4.  Should  said  product  be  transported  by  sea  and  shipped  from 
one  point  to  another  in  the  Archipelago,  the  payment  may,  at  the 
option  of  the  concessioner,  be  made  in  the  office  of  internal -revenue 
at  the  place  of  origin  or  destination. 

5.  In  the  first  case,  where  payment  has  been  made  at  place  of 
origin,  the  concessioner  will  be  governed  by  section  three,  in  that 
the  cargo  must  be  accompanied  by  the  manifest,  upon  which  has 
been  noted  the  receipt  of  the  letter  of  payment. 
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6.  In  the  second  instance,  he  must  be  provided  with  the  manifest 
given  by  the  forestry  official  or  by  the  president  or  alcalde  of  the 
town  of  departure,  the  concessioner  being  held  responsible  for  any 
difference  which  may  l>e  found  at  the  inspection  at  port  of  arrival. 

7.  The  person  in  charge  of  forest  products  transported  by  sea 
will,  within  five  days  of  arrival  at  port  of  destination,  present  the 
manifest  to  the  nearest  forestry  official. 

8.  Failure  to  carry  out  the  atx)ve  requirement  will  render  the 
party  so  offending  liable  to  a  discretionary  penalty,  which  shall  not 
exceed  one  hundred  dollars. 

Art.  67.  1.  The  chief  forestry  official  of  the  district  or  section 
shall,  after  inspection,  give  the  order  to  unload,  after  manifest  has 
been  presented,  showing  that  said  prcxluct  has  been  paid  for.  If 
this  verification  of  the  cargo  shows  that  the  figures  agree  with  the 
manifest,  it  shall  be  delivered  to  the  interested  party,  noting  on 
same  the  said  fact. 

2.  If  an  excess  of  cargo  should  be  found  and  should  not  exceed 
ten  per  cent  of  cargo,  payment  of  full  amount  of  cargo  only  shall 
be  paid  by  the  concessioner.  But  if  such  excess  should  be  found 
to  be  more  than  ten  per  cent,  a  penalty,  as  indicated  in  article 
seventy -two,  shall  be  paid  by  the  concessioner,  in  addition  to  full 
payment  on  cargo  as  found  at  inspection. 

3.  If  the  product  has  not  been  paid  for,  the  order  of  payment 
shall  be  given  to  the  concessioner,  made  out  for  the  amount  as 
shown  on  the  provisional  manifest,  and  upon  payment  of  which,  as 
shown  by  the  presentation  of  the  letter  of  payment,  the  order  to 
nnload  is  given,  and  subsequent  proceedings  shall  conform  with 
that  laid  down  in  the  preceding  paragraph. 

4.  If  the  concessioner  should,  at  the  termination  of  his  voyage, 
dispose  of  said  product,  without  having  first  obtained  the  order 
to  discharge,  he  shall  incur  a  penalty  of  twenty-five  per  cent  of  the 
value  of  same,  in  addition  to  other  penalties  to  which  he  inav  >>e 
liable  for  other  violations. 

5.  In  order  to  move  said  product  after  it  has  been  unloaded,  the 
owners  or  persons  in  charge  must  be  provided  with  a  manifest 
indorsed  by  the  official  who  inspected  at  the  time  of  loading.     In 
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no  instance  shall  the  order  to  unload  be  used  in  place  of  the  mani- 
fest in  order  to  move  the  said  product. 

Art.  68.  If  payment  on  said  product  should  be  delayed  more  than 
one  month,  counting  from  the  date  of  the  order  of  payment,  a 
penalty  of  fifty  per  cent  of  its  value  will  be  incurred. 

Art.  69.  In  cases  of  accidents  or  of  damage  to  ships,  or  where 
the  product  is  carried  in  mail  vessels,  which  can  not  be  delayed  in 
port,  said  product  may  l>e  unloaded  at  once,  having  previously 
given  a  satisfactory  bond  or  cash  deposit,  fixed  in  each  case  by  the 
chief  forestry  official  of  the  district. 

Art.  70.  1.  When  a  cargo  of  a  forest  product  is  to  be  exported 
to  China,  Australia,  or  any  other  point  outside  of  the  archipelago, 
the  concessioner  before  loading  shall  pay  into  the  internal-revenue 
office  a  sum  equal  to  two  dollars  for  each  ton  of  capacity  registered 
by  the  vessel  in  which  the  shipment  is  to  be  made,  as  a  guaranty 
of  payment  of  the  value  of  said  product. 

2.  After  the  deposit  is  made,  loading  may  begin  under  a  desig- 
nated forestry  official,  who  will  make  out  the  official  statement  of 
the  product  loaded. 

3.  This  having  been  finished,  the  ship  may  begin  her  voyage  and 
the  concessioner  should  repair  to  the  nearest  forestry  official  in 
order  to  obtain  the  order  of  payment,  and  having  proven  same  by 
presenting  the  letter  of  payment,  an  order  will  be  made  out  which 
will  enable  him  to  withdraw  his  deposit  and  be  free  from  all  re- 
sponsibility to  this  bureau  for  said  cargo. 

4.  In  case  the  manifest  is  not  shown  the  forest  product  shall  be 
detained  and  a  fine  of  from  one  to  five  per  cent  of  the  value  of  the 
products  imposed, 

Akt.  71.  1.  Presidents  or  alcalde  of  the  towns  who  officially 
authenticate  manifest*  which  contain  zmcciumrififl  prejudicial  to 
the  State  shall  incur  a  fine  of  not  lm^  than  Use  dollars. 

2,  Where  a  forestry  official  in  unable  to  act,  the  president  or 
alcalde  of  the  town  who  failn:  when  eajted  ujnui  by  a  concessioner 
fa  inspert  and  measure  the  wood  or  other  forest  product,  either  in 
perron  or  by  sending  another  official  tielonginp  to  the  municipality, 
shall  incur  a  fine  of  not  le^  than  five  dollars. 
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Violations  of  these  regulations  as  to  time  and  manner 
of  utilizing  the  public  forest  products,  where  no  damage  has  been 
caused,  will  be  punished  by  a  discretionary  fine,  which  shall  not 
exceed  one  hundred  dollars;  in  case  damage  has  been  caused,  the 
party  so  offending  shall  be  held  responsible  and  pay  for  same,  and 
shall  pay,  in  addition,  a  fine  of  from  ten  to  twenty-five  per  cent  of 
said  damage,  according  to  the  nature  of  the  case. 

In  cases  of  grave  violations  of  these  regulations,  by  any  con- 
cessioner or  his  representatives  or  employees,  the  license  may  be 
withdrawn,  after  due  notice  to  the  party  in  interest. 

££|^23.  1.  All  cutting  or  harvesting  of  the  products  of  the 
public  forests  without  license  shall  l>e  considered  fraudulent,  and 
will  be  punished  as  follows: 

If  the  products  be  not  timber,  and  subject  to  payment,  the 
delinquent  will  be  compelled  to  pay  the  value  of  the  same  and 
damages,  and  also  a  fine  for  the  first  offense  of  from  twenty -five  to 
fifty  per  cent  of  said  value,  fifty  to  seventy-five  per  cent  for  the 
second  offense,  and  one  hundred  per  cent  for  the  third  offense,  with 
confiscation  and  loss  of  products. 
■»  2.  If  the  product  is  timber,  and^whether  subject  to  payment  or 
not,  the  delinquent  shall  pay  the  value  of  the  same  and  damage, 
and  also  a  fine  of  one  cent  for  each  ten  cubic  decimeters  for  the  first 
offense,  two  cents  per  ten  cubic  decimeters  for  the  second  offense, 
and  for  the  third  offense  two  and  one-half  cents  per  ten  cubic 
decimeters,  with  confiscation  and  loss  of  said  timber. 

.^g|*^^  Unauthorized  clearing  of  public  lands,  especially  by 
fire,  is  absolutely  prohibited;  offenders  shall  be  punished  by  a 
fine  of  twenty  dollars  per  hectare  for  the  ground  so  burnt  over,  and 
in  case  of  insolvency  shall  serve  a  term  in  prison  to  correspond  to 
the  time  required  to  liquidate  said  fine  at  the  rate  of  two  dollars 
and  a  half  i>er  day;  said  term  of  imprisonment  shall  not  exceed 
sixty  days.  The  land  unlawfully  occupied  must  he  immediately 
abandoned,  this  for  the  first  offense;  for  the  second  offense  thirty 
dollars  per  hectare  and  the  immediate  abandonment  of  the  prop- 
erty, and  in  case  of  insolvency  imprisonment  as  above  described 
for  a  term  not  to  exceed  ninety  days.  For  the  third  offense,  fifty 
dollars  per  hectare  and  immediate  abandonment  of  the  property. 
In  case  of  insolvency,  imprisonment  as  above  described  not  to  ex- 
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ceed  one  hundred  and  eighty  days.  This  penalty  shalHwtjgg  in- 
creased  for  subsequent  offenses,  but  if  it  should  be  proven  thaffhe 
burning  was  done  through  malice,  the  offender  shall  be  punished 
according  to  the  Penal  Code.1 

Art.  75.  1.  Persons  owning  lands  containing  trees  suitable  for 
lumber,  firewood,  or  other  forest  products  shall  immediately  pre- 
sent certified  copies  of  their  title. deeds  at  this  office  for  registra- 
tion. 

2.  Forest  products  taken  from  private  lands,  whose  owners  have 
not  complied  with  these  requirements,  shall  be  considered  unlaw- 
fully taken. 

Art.  76.  In  order  that  forestry  officials  may  exercise  an  intelli- 
gent supervision  over  the  utilization  of  forest  products,  all  said 
products  of  lands  owned  by  towns  or  by  private  individuals  and 
which  leave  the  jurisdiction  where  said  lands  are  situated,  shall 
be  accompanied  by  a  statement,  signed  by  the  owner  or  adminis- 
trator of  the  estate  and  by  the  president  or  alcalde  of  the  town,  in 
which  statement  shall  be  described  the  number,  class  and  amount 
of  forest  product  and  the  place  where  cut  or  gathered,  and  shall 
also  show  a  receipt  from  the  For^"try  Bureau  of  registration  of  title* 
to  said  land. 

r-»»Act  No.  274  of  the  Civil  Commission,  dated  October  21,  1901: 
AX  ACT  prohibiting;  the  unauthorized  destruction  of  timber  ox 

PUBLIC   LANDS. 

By  authority  of  the  President  of  the  United  States,  he  it  enacted  t/y  the 
United  State*  Philippine  Commission,  that: 

Section  1.  The  making  of  so-called  "caingins,"  or  clearings,  on 
public  lands,  by  felling  or  burning  trees,  is  hereby  prohibitea. 

Sec.  2.  Any  "person  violating  the  foregoing  provision  of  this  act 
shall,  upon  conviction,  be  punished  by  a  fine  of  not  more  than  one 
hundred  dollars,  in  money  of  the  United  States,  or  by  imprison- 
ment for  not  more  than  thirty  days,  or  both,  in  the  discretion  of  th. 
court,  for  each  offense,  and  shall  pay  charges  on  timber  unlawfully 
cut  or  burned  in  accordance  with  the  rates  fixed  in  General  Order 
Numbered  ninety-two,  Office  of  the  United  States  Military  Gov- 
ernor in  the  Philippine  Islands,  issued  June  twenty-seventh,  nine- 
teen hundred,  or  in  lieu  of  such  payment,  shall  suffer  one  day's  im- 
prisonment for  each  dollar  of  unpaid  charges. 
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Failure  to  present  this  statement  will  render  the  owner  of  said 
forest  product  liable  to  the  penalties  incurred  by  parties  fraudu- 
lently taking  forest  products  from  the  forests  of  the  State. 

Art.  77.  The  officer  in  charge  of  the  Forestry  Bureau  is  charged 
with  the  duty  of  preparing  the  blank  forms  necessary  for  the  en- 
forcement of  the  foregoing  regulations  and  distributing  the  same  as 
the  necessities  of  the  service  may  require. 
By  command  of  Major-General  MacArthur: 

E.  H.  Crowder, 
Lieut.  Col.  Thirty-ninth  Inf.,  U.  S.  Vols., 

Secretary. 
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FIGURE    1.    A    GROUP    OF    LARGE    DIPTEROCARPS    IN    THE    FOREST    OF    NORTHERN 

NEGROS. 


Digitized  by  VjOOQlC 


Philippine  Resins,  Gums,  Seed 
Oils,  and  Essential  Oils 


By  Augustus  P.  West,  Ph.  D., 

Professor  of  Chemistry,  University  of  the  Philippines 
and 

William  H.  Brown,  Ph.  D., 

Chief,  Division  of  Investigation,  Bureau  of  Forestry;  Professor  of  Botany, 
University  of  the  Philippines;  and  Plant  Physiologist,  Bnrean  of  Science 

1j 


Department  of  Agriculture  and  Natural  Resources 
Bureau  of  Forestry 

Bulletin  No.  20 

Arthur  F.  Fischer,  Director  of  Forestry 


MANILA 

BUREAU  OP  PRINTING 

1930 


Digitized  by  VjOOQlC 


Uaia  Ufc 


fcAGBIO.  H7PT.    y-c  ,■«-<.  1^'  -j     '*  •  <■ 


Digitized  by  VjOOQLC 


CONTENTS 


Pare. 

Illustrations  7 

Preface 11 

Introduction 13 

Resins 16 

Family  Pinaceae  16 

Agathis  alba  (almaciga),  the  source  of  Manila  copal 16 

Pinus  insularis  (Benguet  pine),  a  source  of  turpentine 28 

Pinus  merkusii  (Mindoro  pine),  a  source  of  turpentine 32 

Family  Leguminosae 36 

Sindora  inermis  (kayu-galu) ,  the  source  of  kayu-galu  oil 36 

Sindora  supa  (supa),  the  source  of  oil  of  supa 36 

Family   Burseraceae. _ _ 38 

Canarium  luzonicum  (pili),  the  source  of  Manila  elemi...„ 38 

Canarium  villosum   (pagsahingin) ,  the  source  of  pagsahi- 
ngin   resin 47 

Family  Dipterocarpaceae - 48 

Anisoptera  thurifera    (palosapis),  the  source  of  palosapis 

resin    50 

Dipterocarpus  grandiflorus  (apitong),  a  source  of  balau 52 

Dipterocarpus  vernicifluus  (panau) ,  a  source  of  balau. 60 

Gums  - 65 

Family  Orchidaceae  66 

Geodorum  nutans,  a  source  of  glue 66 

Family  Moraceae _ - 68 

Artocarpus  cumingiana  (anubing) ,  a  source  of  chewing  gum..  68 

Artocarpus  elastica  (gumihan),  a  source  of  chewing  gum....  68 

Family  Leguminosae .. 70 

Acacia  farnesiana  (aroma),  the  source  of  a  gum  similar  to 

gum  arabic 70 

Sesbania  grandiflora  (katurai),  the  source  of  a  gum  resem- 
bling gum  arabic 70 

Family   Euphorbiaceae _ 71 

Macaranga  tanarius,  a  source  of  glue - 71 

Family   Sapotaoeae - 71 

Achras  sapota  (chico) ,  the  source  of  gum  chicle. 71 

Palaquium  ahernianum  (kalipaya) ,  a  source  of  gutta-percha  74 

Payena  leerii,  a  source  of  gutta-percha 80 

Family  Apocynaceae  - 82 

Chonemorpha  elastica  (lisid),  a  rubber  vine. 82 

Parameria  philippinensis  (dugtong-ahas) ,  a  rubber  vine 86 

Family  Borraginaceae  86 

Cordia  myxa  (anonang),  a  source  of  paste 86 

3 

Digitized  byLjOOQLC 

502370 


4  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

Page. 

Seed  Oils - ~ 88 

Family  Palmae  „ - 91 

Cocos  nucifera  (coconut) ,  the  source  of  coconut  oil 91 

Elaeis  guineensis  (oil  palm),  the  source  of  palm  oil 101 

Family  Hernandiaceae  ~ 101 

Hernandia  ovigera,  a  source  of  fat  used  in  lamps  and  for 

making  candles  - - 101 

Family  Moringaceae ~ 102 

Moringa  oleifera  (horse-radish  tree),  the  source  of  ben  oil..  102 

Family  Pittosporaceae 103 

Pittosporum  pentandrum  (mamalis) ,  the  source  of  mamalis 

oil  - 103 

Pittosporum  resiniferum  (petroleum  nut),  the  source  of  oil 

of  petroleum  nuts 104 

Family  Leguminosae  106 

Arachis  hypogaea  (peanut),  the  source  of  peanut  oil 106 

Pachyrrhizus  erosus   (singkamas) _ 108 

Pithecolobium  dulce   (kamachile) ,  the  source  of  kamachile 

oil  - ~ 108 

Pongamia  pinnata   (bani),  the  source  of  pongam  oil 109 

Tamarindus    indica    (sampalok),   the   source   of   tamarind- 
seed   oil _ 110 

Family    Simarubaceae 112 

Samadera  indica  (manunggal),  the  source  of  manunggal  oil..  112 

Family  Burseraceae  . 112 

Canarium  ovatum  (pfli),  the  source  of  pili-nut  oil 112 

Family  Meliaceae  -. - 115 

Chisocheton  cumingianus   (balukanag),  the  source  of  balu- 
kanag oil 115 

Chisocheton    pentandrus    (katong-machin),    the   source   of 

katong-machin  oil  116 

Xylocarpus  moluccensis  (piagau) ,  the  source  of  piagau  oil....  116 

Family  Euphorbiaceae - - 118 

Aleurites  spp.  Tung  oil  and  lumbang  oils 118 

Aleurites  moluccana  (lumbang),  the  source  of  lumbang  oil..  122 
Aleurites  trisperma  (bagilumbang) ,  the  source  of  bagilum- 

bang  oil  - 132 

Croton  tiglium,  the  source  of  croton  oil 136 

Jatropha  curcas  (tiibang-bakod) ,  the  source  of  physic-nut  oil..  138 

Jatropha  multifida  (mana) 140 

Mallotus  philippinensis  (banato),  the  source  of  banato  oil..  140 

Ricinus  communis  (tangan-tangan),  the  source  of  castor  oil..  141 

Family  Anacardiaceae - - 144 

Anacardium  occidentale  (cashew  nut) ,  the  source  of  cashew- 
nut  oil  . — ~ 144 

Family  Celastraceae * - 145 

Celastrus  paniculata ~ 145 

Family  Sapindaceae ~ ~ 145 

Ganophyllum  falcatum    (arangen),  the  source  of  arangen 

oil 145 

Nephelium    lappaceum     (usau),    the    source    of    rambutan 

tallow .>. 146 

Nephelium  mutabile  (bulila) J^^ed.^kQP;  148 


CONTENTS  5 

Seed  Oils — Continued.  Page. 

Family  Bombacaceae  148 

Ceiba  pentandra  (kapok) ,  the  source  of  kapok  oil 148 

Family  Sterculiaceae 152 

Sterculia  foetida  (kalumpang) ,  the  source  of  kalumpang  oil..  152 

Family  Guttiferae  154 

Calophyllum  inophyllum  (bitaog),  the  source  of  bitaog  oil....  154 

Family  Dipterocarpaceae  ..... 158 

Isoptera  borneensis,  a  source  of  Borneo  tallow 158 

Shorea  balangeran   (gisok),  a  source  of  Borneo  tallow 158 

Family  Flacourtiaceae 159 

Pangium  edule  (pangi),  the  source  of  pitjoeng  oil 159 

Family  Lecythidaceae _ 159 

Barringtonia  asiatica   (botong),  the  source  of  b6tong  oil....  159 

Barringtonia  racemosa  (putat),  the  source  of  putat  oiL 160 

Family  Combretaceae 160 

Terminalia  catappa  (talisai) ,  the  source  of  Indian  almond  oil  160 

Family  Sapotaceae  164 

Bassia  betis  (betis) ,  the  source  of  betis  oil 164 

Palaquium  philippense  (malakmalak) ,  the  source  of  malak- 

malak  oil - 166 

Family  Apocynaceae .. 166 

Cerbera  manghas  (baraibai),  the  source  of  baraibai  oil 166 

Family  Pedaliaceae « 166 

Sesamum  orientale,  the  source  of  sesame  oil 166 

Essential  Oils 171 

Family  Gramineae  ..... 172 

Andropogon  citratus  (tanglad  or  lemon  grass) ,  the  source  of 

lemon-grass   oil » 172 

Andropogon  nardus  var.  hamatulus. 174 

Andropogon  zizanioides   (vetiver  or  moras),  the  source  of 

vetiver  oil  175 

Family  Araceae 179 

Acorus  calamus  (lubigan  or  sweet  flag),  the  source  of  cala- 
mus oil  179 

Family  Zingiberaceae 180 

Curcuma  longa   (dilau) 180 

Curcuma  zedoaria   (barak) 181 

Zingiber  officinale  (ginger) 182 

Family  Magnoliaceae 183 

Michelia  champaca  (champaka),  the  source  of  champaka  oil  183 

Michelia  longiflora   (champakang-putf ) 186 

Family  Annonaceae  - _ 187 

Canangium  odoratum  (ilang-ilang) ,  the  source  of  ilang-flang 

oil  .. *  187 

Family  Lauraceae  198 

Cinnamomum  iners,  a  source  of  cinnamon 198 

Cinnamomum  mercadoi   (kalingag),  the  source  of  kalfngag 

oil  ^ 198 

Cinnamomum  mindanaense  (Mindanao  cinnamon),  a  source 

of  cinnamon  200 


Digitized  by  VjOOQlC 


6  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

Essential  Oils — Continued. .  Pa** 

Family  Leguminosae 202 

Acacia  farnesiana  (aroma),  the  source  of  cassie  flowers 202 

Kingiodendron  alternifolium   (batete),  the  source  of  batete 

incense 206 

Family   Rutaceae - 206 

Citrus  hystrix  (kabuyau),  the  source  of  kabuyau  oil 206 

Citrus  micrantha  var.  microcarpa    (samuyau),  the  source 

of   samuyau   oil - 208 

Citrus  Sp.  (gurong-guro),  a  source  of  hair  wash 210 

Clausena  anisum-olens   (kayumanis) 210 

Toddalia   asiatica - 212 

Family  Verbenaceae 214 

Lantana  camara   (lantana) 214 

Family  Labiatae 215 

Ocimum  basilicum,  the  source  of  sweet  basil  oil 215 

Ocimum  sanctum,  the  source  of  holy  basil  oil 216 

Pogostemon  cablin  (patchouli  or  kablin),  the  source  of  pat- 
chouli  oil 217 

Family   Compositae _ 220 

Blumea  balsamifera  (sambong),  a  source  of  camphor 220 


Digitized  by  VjOOQLC 


ILLUSTRATIONS 


Fig.     1.  A  group  of  large  dipterocarps  in  the  forest  of  northern  Ne- 

gros.  Frontispiece. 

Page. 

2.  Agathis  alba  (almaciga),  the  source  of  Manila  copal 17 

3.  Trunk  of  Agathis  alba  (almaciga),  with  scars  from  which 

Manila  copal  is  exuding 19 

4.  Trunk  of  Agathis  alba  (almaciga) .. 21 

5.  Forest  of  Pinus  insularis  (Benguet  pine)  in  Benguet  moun- 

tains     * 29 

6.  P%nu8  insularis  (Benguet  pine),  a  source  of  turpentine 31 

7.  Trunk  of  Pinus  insularis  (Benguet  pine) 33 

8.  Pinus  merkusU  (Mindoro  pine),  a  source  of  turpentine 34 

9.  Sindora  inermis  (kayu-galu),  the  source  of  kayu-galu  oil 35 

10/  Sindora  supa  (supa) ,  the  source  of  oil  of  supa 37 

11.  Canarium  luzonicum  (pili),  the  source  of  Manila  elemi 39 

12.  Resin  exuding  from  a  tapped  Canarium 41 

13.  Canarium  villosum  (pagsahingin),  the  source  of  pagsahingin 

resin ~ .. 49 

14.  Anisoptera  thurifera    (palosapis),  the  source  of  palosapis 

resin .. « 51 

15.  Bark  and  leaves  of  Anisoptera  thurifera  (palosapis) 53 

16.  Dipterocarpus  grandiflorus   (apitong),  a  source  of  balau....  55 

17.  Bark  and  leaves  of  Dipterocarpus  grandiflorus  (apitong)....  56 

18.  Fruits  of  Dipterocarpus  grandiflorus    (apitong) 57 

19.  Dipterocarpus  grandiflorus   (apitong)  boxed  for  resin 59 

20.  Dipterocarpus  vernicifluus  (panau),  a  source  of  balau 61 

21.  Dipterocarpus  vernicifluus    (panau) _ 63 

22.  Bark  and  leaves  of  Dipterocarpus  vernicifluus   (panau),  a 

source  of  balau. 64 

23.  Artocarpus  cumingiana  (anubing),  a  source  of  chewing  gum..  67 

24.  Artocarpus  elastica  ( gum f nan) ,  a  source  of  chewing  gum....  69 

25.  Palaquium  ahernianum  (kalipaya) ,  a  source  of  gutta-percha..  73 

26.  Tapping  a  gutta-percha  tree  in  such  a  manner  that  all  the 

milk  is  collected  in  shells  beneath  and  none  lost.     Done 

by  Moros  in  Tawi-Tawi ^ ^ 75 

27.  A   gutta-percha  tree  tapped  in   such   a  manner  that  the 

flowing  milk  is  not  all  absorbed  by  the  chopped-up  bark, 
but  much  of  it  is  lost  on  the  ground  below.     Tucuran, 

District  of  Zamboanga,  Mindanao 77 

28.  Gutta-percha  as  it  reaches  the  market 79 

29.  Leaves  and  fruit  of  Payena  leerii,  a  source  of  gutta-percha..  81 

7 


Digitized  by  VjOOQlC 


8  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

Page. 

FlG.    30.  Chonemorpha  elastica  (lisid),  a  rubber  vine 83 

81.  Chonemorpha  elastica  in  the  forest 84 

32.  Paramenia  philippinensis,  a  rubber  vine 85 

33.  A  piece  of  dry  bark  from  Parameria  philippinensis,  broken 

and  pulled  apart,  showing  the  rubber 87 

34.  Coconut  palms  growing  on  the  beach  at  San  Ramon,  Min- 

danao    93 

35.  Opening  coconuts  for  drying  at  Pagsanjan,  Laguna.'. 95 

36.  Sun-drying  coconuts,  showing  the  nuts  on  the  trays  ready 

to  be  pushed  under  the  shelter 97 

37.  Kiln  used  for  drying  coconuts 99 

38.  Pitto8porum  resiniferum    (petroleum  nut),  the  source  of 

oil  of  petroleum  nuts - * 105 

39.  Pongamia  pinnata  (bani),  the  source  of  pongam  oil Ill 

40.  Canarium  ovatum  (pili),  the  source  of  pili-nut  oil..— 113 

41.  Chisocheton  cumingianus  (balukanag),  the  source  of  balu- 

kanag oil  _ 117 

42.  Chisocheton  pentandrus  (katong-machin),  the  source  of  ka- 

tong-machfn  oil - 119 

43.  Aleurites  moluccana  (lumbang),  the  source  of  lumbang  oil, 

bark,  fruits,  and  leaves .. 123 

44.  Aleurites  moluccana   (lumbang),  dried  fruits  and  seeds....  125 

45.  Aleurites  moluccana  (lumbang),  bark,  flowers,  and  leaves....  127 

46.  Aleurites  trisperma  (bagilumbang) ,  the  source  of  bagilum- 

bang  oil  - 133 

47.  Croton  tiglium,  the  source  of  croton  oil 137 

48.  Jatropha  curcas  (tubang-bakod),  the  source  of  physic-nut 

oil 139 

49.  Ricinus  communis  (tangan-tangan),  the  source  of  castor  oil  143 

50.  GanophyUum  falcatum    (arangen) _...  147 

51.  Ceiba  pentandra  (kapok),  the  source  of  kapok  oil 149 

52.  Sterculia  foetida  (kalumpang) ,  the  source  of  kalumpang  oil..  151 

53.  Fruits  of  Sterculia  foetida   (kalumpang) 153 

54.  CalophyUum  inophyllum  (bitaog) ,  the  source  of  bitaog  oil....  155 

55.  Terminalia  catappa  (talisai),  the  source  of  Indian  almond 

oil 161 

56.  Bassia  betis  (betis),  the  source  of  betis  oil 163 

57.  Trunk  of  Bassia  betis   (b6tis)..- 165 

58.  Sesamum  orientate,  the  source  of  sesame  oil 167 

59.  Andropogon  zizanioides  (vetiver  or  moras),  the  source  of 

vetiver  oil  „ 177 

60.  Michelia  champaca  (champaka) ,  the  source  of  champaka  oil  185 

61.  Canangium  odoratum   (ilang-ilang),  the  source  of  ilang- 

flang  oil + 189 

62.  Canangium  odoratum  (ilang-ilang) 191 

63.  Cinnamomum  iners,  a  source  of  cinnamon 197 

64.  Cinnamomum  mercadoi  (kalingag),  the  source  of  kalingag 

oil  _ 199 

65.  Cinnamomum  mindanaense  (Mindanao  cinnamon),  a  source 

of  cinnamon  - 201 


Digitized  by  VjOOQlC 


ILLUSTRATIONS  9 

Page. 

Fig.    66.  Acacia  farnesiana  (aroma),  the  source  of  cassie  flowers 203 

67.  Kingiodendron  alterni folium  (batete),  the  source  of  batete 

incense 205 

68.  Trunk  of  Kingiodendron  alternifolium  (batete) ,...  207 

69.  Citrus  hystrix  (kabuyau),  the  source  of  kabiiyau  oil 209 

70.  Citrus  micrantha  var.  microcarpa  (samuyau),  the  source 

of  samuyau  oil 211 

71.  Clausena  anisum-olens    (kayumanis) 213 

72.  Pogostemon   cablin    (patchouli   or  kaolin),   the   source  of 

patchouli  oil  - 219 

73.  Blumea  baUamifera  (samb6ng),  a  source  of  camphor 221 


Digitized  by  VjOOQLC 


Digitized  by  VjOOQlC 


PREFACE 

For  a  number  of  years  there  has  been  in  the  Philippines  con- 
siderable trade  in  the  two  resins,  Manila  copal  or  almaciga  *  and 
Manila  elemi  or  brea  blanca  (Span.,  "white  pitch").  The  other 
resinous  products  of  the  Philippines  have  been  used  only  to  a 
very  limited  extent,  while  until  recently  there  has  been  little 
commerce  in  Philippine  oils  other  than  ilang-ilang. 

Copra,  which  is  the  dried  meat  of  the  coconut  and  the  source 
of  the  coconut  oil  of  commerce,  was  formerly  shipped  from  the 
Philippines  in  large  quantities.  Of  late,  however,  there  has  been 
an  extensive  development  of  the  coconut-oil  industry  in  the 
Archipelago,  a  number  of  oil  mills  having  been  established  in 
Manila  and  other  parts  of  the  Islands.  Consequently,  coconut 
oil  is  now  expressed  from  the  copra  in  Philippine  oil  mills  and 
exported  to  other  countries.  The  local  commercial  activities  in 
this  industry  have  been  greatly  accelerated  by  conditions  due  to 
the  recent  world  conflict. 

This  development  of  the  coconut-oil  industry  has  naturally  led 
to  a  greatly  increased  interest  in  other  oils  and  similar  products ; 
and  so  it  seems  fitting  at  this  time  to  present  a  bulletin  giving 
a  short  account  of  oils  and  resins  which  are  the  basis  of  com- 
mercial industries  or  which  offer  promising  possibilities.  From 
the  discussions  given  in  the  introduction  and  in  connection  with 
the  various  species,  it  will  be  seen  that  a  number  of  industries 
could  be  profitably  developed,  and  that  there  are  other  new  ones 
which  are  worthy  of  serious  consideration. 

In  discussing  the  various  species  of  plants,  we  have  used  the 
following  system :  On  the  left  of  the  page  is  given  the  scientific 
name,  and  on  the  right  the  local  name  adopted  as  official  by  the 
Bureau  of  Forestry.  A  list  of  local  names  in  the  various  dialects 
follows.  The  first  part  of  the  discussion  takes  up  the  general 
uses  and  importance  of  the  products  concerned.  This  is  suc- 
ceeded by  a  more  technical  description  of  the  products,  after 

*  The  Spanish  name  almaciga  which  is  properly  the  equivalent  of  the 
English  gum  mastic  (the  product  of  Pistachio,  tentiscvs)  was  incorrectly 
applied  by  the  Spaniards  in  the  Philippines  to  the  resin  of  Agathis  alba, 
a  coniferous  tree,  and  has  become  the  commercial  name,  throughout  the 
Islands,  of  the  resin  known  in  Europe  and  America  as  Manila  copal. 

11 
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which  a  description  of  the  species  is  given,  followed  by  a  short 
account  of  its  distribution  and  abundance.  The  local  names 
are  very  convenient  as  assisting  in  the  identification  of  the 
species,  but  are  by  no  means  infallible  guides.  It  is  believed, 
however,  that  by  use  of  the  local  names,  descriptions,  and 
figures,  it  will  be  possible  in  most  cases  to  identify  the  various 
species. 

In  preparing  this  bulletin,  the  writers  have  received  valuable 
assistance  from  many  sources,  but  particularly  from  Mr.  E.  D. 
Merrill,  Director  of  the  Bureau  of  Science,  and  Mr.  E.  E. 
Schneider,  wood  expert  of  the  Bureau  of  Forestry.  The  native 
names  have  been  revised  by  Mr.  Schneider,  who  is  conversant 
with  several  Philippine  dialects,  and  who  has  taken  great  interest 
in  the  proper  spelling  of  local  names  of  Philippine  plants.  The 
original  drawings  were  made  under  the  direction  of  Mr.  J.  K. 
Santos  by  Messrs.  F.  de  la  Costa,  P.  C.  Cagampan,  J.  Pascasio, 
S.  Calusin,  and  Miss  Maria  Pastrana. 

The  writers  are  indebted  to  the  Bureau  of  Science  for  the  cuts 
used  for  figures  1,  18,  26,  27,  29,  31,  33,  36,  37,  60,  and  62 ;  to 
the  Bureau  of  Education  for  figures  51  and  59;  and  to  the 
Bureau  of  Agriculture  for  figure  53. 

Augustus  P.  West. 
William  H.  Brown. 
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PHILIPPINE  RESINS,  GUMS,  SEED  OILS,  AND 
ESSENTIAL  OILS 

By  Augustus  P.  West  and  William  H.  Brown 

INTRODUCTION 

The  Philippine  forests  contain  a  large  number  of  trees  and 
other  plants  which  produce  seed  oils,  essential  oils,  resins,  and 
gums.  A  number  of  such  forest  products  are  used  locally,  while 
a  few  enter  into  the  foreign  commerce  of  the  Islands.  The 
present  bulletin  aims  to  present  a  somewhat  popular  account  of 
these  various  products. 

A  short  account  of  agricultural,  oil-yielding  plants  has  been 
included  for  the  sake  of  completeness.  This  has  seemed  the 
more  advisable  as  there  are  only  a  few  of  them.  The  most 
important  oil-producing  plants,  which  can  be  regarded  as  strictly 
agricultural  and  never  wild,  are  the  coconut  palm  and  peanut. 
There  are  in  the  Philippines  a  number  of  cultivated  medicinal 
plants  which  contain  oils.  They  are,  however,  for  the  most  part 
unimportant,  and  oil  is  not  extracted  from  them  in  the  Arch- 
ipelago. 

Some  of  the  resinous  products  and  seed  oils  from  Philippine 
forests  are  used  extensively  in  the  preparation  of  paints  and 
varnishes,  while  others  are  employed  for  medicinal  purposes, 
illumination,  the  manufacture  of  soaps,  etc.  A  number  of  the 
resins,  which  occur  most  abundantly,  are  of  comparatively  little 
value  at  the  present  time,  but  some  of  these  would  seem  to  have 
promising  possibilities. 

A  few  of  the  Philippine  essential  oils  (the  odoriferous,  volatile 
oils  obtained  from  vegetable  sources)  are  used  commercially  in 
the  preparation  of  perfumes ;  and  others  would  be  valuable  com- 
mercially, if  this  industry  were  properly  developed.  Acacia  far- 
nesiana  (aroma)  is  a  very  common  species  in  grasslands  and 
open  places  in  the  Philippines.  In  France  this  shrub  is  grown 
extensively  for  the  perfume  obtained  from  its  flowers,  known 
as  cassie  flowers.  There  is  no  record  of  such  a  utilization  in 
the  Philippines. 

The  chief  difficulty  encountered  in  the  collection  of  products 
from  Philippine  forest  trees  is  that  the  forests  usually  contain  a 
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large  number  of  species,  so  that  a  given  species,  although  of  wide 
distribution,  may  occur  only  in  small  numbers  in  a  limited  area. 
Many  of  the  Philippine  oil-producing  plants  grow  well  under 
cultivation,  and  the  greatest  development  of  oil  industries  from 
such  plants  will  be  dependent  on  their  being  grown  in  plantations 
by  private  individuals  or  in  reforestation  projects.  A  beginning 
has  already  been  made  in  this  direction,  and  in  the  case  of 
Canangium  odoratum  (ilang-ilang)  the  oil  is  distilled  largely 
from  flowers  grown  under  cultivation.  Aleuriies  mohiccana, 
the  source  of  lumbang  oil,  is  fairly  common  in  some  regions,  and 
the  oil,  which  is  extracted  commercially,  is  largely  from  wild 
trees.  This  species  and  also  AUurites  trisperma,  the  source  of 
bagilumbang  oil,  grow  rapidly  in  plantations,  and  the  trees  fruit 
in  a  few  years.  These  species  are  very  promising  for  planta- 
tion and  reforestation  projects,  and  great  numbers  have  already 
been  planted.  It  can,  therefore,  be  safely  predicted  that  the 
future  supply  of  lumbang  and  bagilumbang  oils  will  be  mostly 
from  planted  trees.  As  these  oils  are  valuable,  there  are  bright 
prospects  for  the  development  of  a  considerable  industry  in  the 
handling  of  them.  Several  other  oil-producing  species  which 
have  been  tried  in  limited  quantities  in  plantations  give  promise 
of  doing  well.  Among  them  may  be  mentioned  Pongamia  pin- 
nata,  Sterculia  foetida,  TermincUia  catappa,  and  Sindora  supa. 
Canarium  luzonicum,  the  source  of  Manila  elemi,  also  apparently 
does  well  in  plantations.  It  would  thus  seem  that  the  Manila 
elemi  industry  can  best  be  developed  from  planted  trees.  This 
is  probably  likewise  true  of  Canarium  viUosum  and  Agathis  alba, 
although  the  latter  species  occurs  in  considerable  abundance. 

While  most  of  the  oil  plants  and  some  of  the  resinous  ones 
grow  for  the  most  part  as  scattered  individuals,  this  is  not  true 
of  all  the  resin-producing  trees.  Pinus  insularis  grows  in  pure 
stands  of  considerable  extent  in  the  mountain  regions  of  central 
Luzon,  and  Pinus  merkusii  in  Mindoro.  Most  of  the  species  of  the 
family  Dipterocarpaceae  are  large  and  dominant  trees  and  grow 
in  such  numbers  that  immense  quantities  of  resin  could  be  pro- 
duced. Unfortunately  there  is  comparatively  little  market  for 
these  resins,  although  balau,  from  Dipterocarpus  vernicifiuus, 
D.  grandifiorus,  and  other  species  of  Dipterocarpus,  and  Anisop- 
tera  thurifera,  appears  to  be  very  promising  as  a  source  of 
varnish  resin  and  could  be  obtained  in  very  large  quantities. 
According  to  Foxworthy,*  the  species  of  Dipterocarpus  make  up 

*  Foxworthy,  F.  W.,  Philippine  Dipterocarpaceae,  II.  Philippine  Journal 
of  Science,  Section  C,  Volume  13   (1918),  page  163. 
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20  per  cent  of  the  volume  of  the  commercial  forests  of  the 
Philippines. 

Among  cultivated  species  there  are  several  which  seem  to 
offer  promising  prospects  for  the  establishment  of  considerable 
industries.  Elaeis  guineensis  (oil  palm),  which  is  used  in  the 
Philippines  only  for  ornamental  purposes,  grows  very  well  and 
is  apparently  not  attacked  by  insects  or  fungi.  In  Africa  this 
plant  is  grown  very  extensively  for  the  oil  derived  from  the 
seeds.  Large  plantations  are  also  being  started  in  Sumatra. 
Peanuts  are  raised  in  considerable  quantities,  but  very  little 
oil  is  extracted.  In  many  countries,  peanut  oil  is  a  commercial 
product  of  great  importance.  Sesame,  which  is  grown  in  India 
and  other  countries  on  a  huge  scale  for  the  production  of  ses- 
ame oil,  grows  well  in  the  Philippines,  but  is  cultivated  only  to 
a  limited  extent,  and  the  oil  is  extracted  merely  for  local  pur- 
poses. Palm,  peanut,  and  sesame  oils  are  used  extensively  for 
edible  purposes  and  for  the  manufacture  of  soap.  Achras  sapota 
(chico)  is  cultivated  in  the  Philippines  for  its  edible  fruit.  This 
species  is  grown  extensively  in  Mexico  for  the  production  of 
gum  chicle,  the  principal  material  employed  in  the  manufacture 
of  chewing-gum. 

From  the  above  discussion  of  oils,  resins,  and  gums,  it  will 
be  seen  that  there  are  promising  prospects  for  the  development 
of  industries  which  already  exist  and  for  the  establishment  of 
a  number  of  new  ones. 
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RESINS 

Resins  and  gums  are  products  obtained  from  the  exudations 
of  plants.  The  products  may  exude  spontaneously,  but  are  more 
often  secured  by  making  incisions  in  the  bark  or  trunk.  It 
is  somewhat  difficult  to  draw  a  sharp  distinction  between  gums 
and  resins,  as  there  are  a  number  of  plant  exudations  known  as 
oleoresins,  balsams  and  gum  resins  which  have  properties  in- 
termediate between  those  of  true  gums  and  resins.  In  general, 
plant  products  of  this  nature  contain  resins,  gums,  volatile  oils, 
and  aromatic  acids.  Allen  *  gives  a  very  satisfactory  discussion 
of  resins  and  the  methods  used  in  analyzing  them. 

Resins  are  solid  or  semi-solid  and  are  usually  insoluble  in 
water,  but  soluble  in  alcohol,  ether,  and  volatile  oils.  They  are 
formed  usually  by  the  spontaneous  evaporation  of  resinous 
juices  which  exude  naturally  from  the  trunks  of  trees  or  when 
the  trunks  are  cut.  Frequently  resins  may  be  extracted  from 
various  parts  of  plants  by  solvents  such  as  alcohol  and  ether. 
They  are  also  found  as  minerals  (mineral  resin)  which  are,  no 
doubt,  products  of  extinct  vegetation.  Resins  from  different 
sources  frequently  show  great  differences  in  their  chemical  com- 
position and  properties.  Commercially,  Manila  copal,  which  is 
used  in  making  varnishes,  is  the  most  important  Philippine  resin. 

Oleoresins  are  the  plant  exudations  consisting  of  resins  dis- 
solved in  volatile  essential  oils.  Manila  elemi,  employed  in  var- 
nish making,  and  turpentine  are  examples  of  this  class  of  sub- 
stances occurring  in  the  Philippines. 

Gum  resins  are  plant  exudations,  like  gamboge,  which  consist 
of  a  mixture  of  resin  and  gum.  Gamboge  of  an  inferior  quality 
can  be  obtained  in  the  Philippines  from  Garcinia  venidosa  and 
probably  from  other  species  of  Garcinia. 

Certain  of  the  dipterocarp  resins  can  be  collected  in  large 
quantities  and  appear  to  offer  commercial  possibilities  as  ma- 
terials for  the  manufacture  of  varnishes. 

Family  PINACEAE 

Genus  AGATHIS 

AGATHIS  ALBA  (Lam.)     Foxw.  (Figs.  2-4).  AlmAciga. 

Local   names:   Adidngau    (Camarines) ;   alinsagd    (Benguet) ;   almaciga 

(Mindoro,  Lepanto,  Bataan,  Tayabas,  Benguet,  Zambales,  Palawan,  Cama- 

*  Allen,  Commercial  organic  analysis,  Volume  4  (1911),  page  1. 
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FIGURE  2.    AGATHIS  ALBA  (ALMACIGA),  THE  SOURCE  OF    MANILA  COPAL.    Xi. 
168837 2 
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rines,  Negros) ;  almaciga  babae  (Bataan) ;  aningd  (Isabela) ;  aningdt  (Ca- 
layan  Island) ;  dnteng  (Nueva  Ecija) ;  bagtik,  baltik  (Palawan) ;  bidyo 
(Bisaya) ;  bididngan  (Negros  Occidental) ;  bunsog  (Benguet) ;  dadidngau 
(Sorsogon,  Polillo,  Tayabas,  Negros) ;  dadungoi  (Albay,  Sorsogon) ;  gala- 
gdla  (Bataan,  Palawan) ;  ladidngau  (Camarines,  Sorsogon,  Tayabas) ; 
makdu  (Misantis) ;  pino  (Samar) ;  sdlong  (Cagayan,  Negros) ;  titan 
(Abra);  uli  (Zambales). 

ALMACIGA  OR  MANILA  COPAL 

The  chief  value  of  Agathis  alba  is  in  the  resin  (almaciga  or 
Manila  copal)  which  it  yields.  Locally  this  is  employed  as 
incense  in  religious  ceremonies,  for  torches,  starting  fires,  caulk- 
ing boats,  as  a  smudge  for  mosquitoes,  etc.  It  is  exported  in 
considerable  quantities,  and  used  chiefly  in  the  manufacture  of 
high-grade  varnish,  but  also  in  other  processes,  as  in  making 
patent  leather  and  sealing  wax.  Almaciga  is  suitable,  according 
to  Richmond,4'  for  the  manufacture  of  cheap  soaps  and  paper 
size.  Aqueous  solutions  of  the  alkaline  resinates  are  precipi- 
tated by  solutions  of  all  other  metallic  salts,  e.  g.,  aluminum 
sulphate,  in  the  form  of  an  insoluble  resinate,  which  could  be 
used  in  paper  manufacturing  to  render  the  paper  non-bibulous. 
The  exports  of  almaciga  from  the  Philippines  from  1914  to  1918 
are  given  in  Table  1. 

Table  1. — Amount  and  value  of  Manila  copal  exported  from  the  Philippines 

from  19U  to  1918. 


Year. 

Amount. 

Value. 

1914 

Kilograms. 

1,112.787 

1.804.975 

1.148.988 

598.660 

607.116 

Pesos. 
225.078 
206.446 
211.693 
188.940 
138,821 

1916 - 

1916 ..  .    . 

1917 

1918 . 

Agathis  alba  belongs  to  the  pine  family  and  to  the  same  genus 
as  the  "kauri  pine"  (Agathis  robusta)  of  New  Zealand.  The 
latter  yields  a  resin  very  similar  to  almaciga  and  one  which 
has  long  been  important  in  the  industries. 

Manila  copal  is  a  member  of  the  class  of  substances  known  as 
copals.  These  substances  are  obtained  as  resinous  exudations 
from  various  trees  or  as  fossil  (mineral)  resin  and  are  used 
principally  for  manufacturing  varnishes.     According  to  Hyde:f 

*  Richmond,  G.  F.,  Manila  copal.  Philippine  Journal  of  Science,  Section 
A,  Volume  5  (1910),  pages  177  to  201. 

fHyde,  F.  S.,  Solvents,  oils,  gums,  waxes  and  allied  substances  (1913), 
page  35. 
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FIGURE    3.    TRUNK     OF    AQATHIS    ALBA     (ALMACIGA),    WITH     SCARS    FROM 
MANILA  COPAL  IS  EXUDING. 
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True  copals  are  hard,  lustrous,  yellow,  brown,  or  nearly  white,  and 
more  or  less  insoluble  in  the  usual  solvents,  but  are  rendered  soluble  by 
melting  before  making  into  varnish. 

The  copals  are  resins  which  contain  those  very  permanent 
substances  known  as  resenes. 
Bottler  and  Sabin  *  state  that : 

*  *  *  they  contain,  moreover,  ethereal  oils,  which  are  driven  off  by 
melting  or  distillation,  a  bitter  principle,  and  coloring-matter.  Zanzibar 
and  Cameroon  copals  consist  mainly  of  resin  acids  and  resenes;  *  *  * 
Manila  is  composed  mostly  of  resin  acids;  but  it  contains  more  resene  (12 
per  cent)  than  does  Zanzibar  (6  per  cent).     *     *     * 

Bottler  and  Sabin  t  further  say : 

For  making  spirit  copal  varnishes  only  such  copals  can  be  used  as  will 
readily  dissolve  to  a  clear  solution,  free  from  slimy  or  stringy  qualities. 
Manila  and  Borneo  copals  are  used,  the  soft  Angola  and  the  newer  Sierra 
Leone. 

These  varnishes  may  be  made  by  such  formulas  as  the  following: 

Parte. 

(a)  Manila  copal  16 

Venice  turpentine  4  to  5 

Alcohol  (95  per  cent) 30 

The  resin  of  Agathis  alba  is  found  in  the  bark,  and  oozes  out 
whenever  the  latter  is  cut  (surface  resin).  Occasionally  lumps 
of  resin  are  found  in  the  forks  of  branches,  and  large  masses, 
the  so-called  fossil  (mineral)  resins,  are  found  in  the  ground. 
These  deposits  are  located  by  sounding  the  ground  with  sharp- 
pointed  sticks.  Such  resin  is  often  discovered  in  places  where 
large  trees  have  formerly  stood,  but  which  have  long  since  died 
and  decayed,  leaving  large  masses  of  resin  in  the  ground. 

According  to  Richmond,!  more  than  50  per  cent  of  the  Manila 
copal  exported  from  the  Philippines  is  collected  in  the  Davao 
district  of  Mindanao,  and  probably  90  per  cent  of  the  resin  pro- 
duced in  that  region  is  obtained  by  blazing  living  trees.  The 
best  results  are  secured  by  removing,  from  different  sides  of 
trees,  strips  of  bark  about  one  meter  in  length  and  20  to  30 
centimeters  wide,  thus  providing  clean  surfaces  on  which  the 
resin  is  deposited  as  it  oozes  from  the  cut  end  of  the  bark.  The 
resin  is  also  .obtained  by  means  of  a  wedge-shaped  incision  in 
the  tree  trunk.     This  method  however  does  not  provide  a  clean 

*  Bottler,  M.  and  Sabin,  A.  H.,  German  and  American  varnish  making 
(1912),  page  13. 

t  Bottler,  M.  and  Sabin,  A.  H.,  German  and  American  varnish  making 
(1912),  page  131. 

t  Richmond,  G.  F.,  Manila  copal.  Philippine  Journal  of  Science,  Section 
A,  Volume  5  (1910),  pages  177  to  201. 
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FIGURE  4.    TRUNK  OF  AGATHIS  ALBA  (ALMACIGA),  THE  SOURCE  OF  MANILA  COPAL. 
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surface,  and  the  resulting  resin  is  generally  mixed  with  chips 
of  bark. 

When  the  resin  first  exudes  from  the  tree,  it  appears  as  almost 
colorless  tears,  the  outer  surfaces  of  which  soon  harden.  As 
exudation  continues,  the  fresh  resin  instead  of  flowing  out  over 
the  first  portion  produced  appears  to  force  the  latter  outward  by 
being  deposited  beneath  it.  The  outer  surfaces  are  thus  always 
hard  and  friable  and  the  inner  portion  hardens  very  slowly. 
About  two  weeks  are  required  to  produce  solid  pieces  of  market- 
able size. 

The  Manila  copal  which  is  exported  from  the  Philippines 
directly  to  the  United  States  is  cleaned,  sorted,  and  graded  in 
Manila.  Particular  attention  is  paid  to  cleanliness,  color,  and 
size.  Manila  copal  is  sometimes  adulterated  with  other  resins, 
particularly  dipterocarp  resins;  the  latter,  however,  are  very 
readily  distinguished  from  Manila  copal.  As  the  resin  is  col- 
lected largely  by  non-Christian  tribes,  the  sorters  in  Manila 
frequently  encounter  considerable  admixtures  of  other  resins, 
and  as  the  consumers  have  to  depend  largely  on  Philippine 
sorters,  it  is  not  surprising  that  the  securing  of  a  uniform  quality 
of  resin  is  a  matter  of  some  difficulty. 

ANALYSIS  OF   MANILA  COPAL 

Almaciga  has  been  the  subject  of  a  number  of  investigations 
by  the  Bureau  of  Science.* 

Richmond  examined  recent  surface  and  fossil  (mineral)  resin 
to  ascertain  the  probable  composition  and  character  of  these 
substances.  The  acid  value  was  determined  by  dissolving  ap- 
proximately one  gram  of  powdered  resin  in  50  cubic  centimeters 
of  absolute  alcohol  and  titrating  with  a  half-normal  solution 
of  alcoholic  potassium  hydroxide,  using  phenolphthalein  as  an 
indicator.  A  gram  of  surface  resin  required  approximately 
128  milligrams  of  potash  for  neutralization,  while  a  gram  of 
mineral  resin  required  about  110. 

The  saponification  value  was  determined  in  #  the  following 
manner: — About  one  gram  of  resin  was  dissolved  in  50  cubic 
centimeters  of  absolute  alcohol.    Twenty-five  cubic  centimeters 

*  Foxworthy,  F.  W.,  The  almaciga  tree:  AgathiB  alba  (Lam.),  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  pages  173  to  175. 

Richmond,  G.  F.,  Manila  copal.  Philippine  Journal  of  Science,  Section 
A,  Volume  5  (1910),  pages  177  to  201. 

Brooks,  B.  T.,  The  destructive  distillation  of  Manila  copal.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  pages  203  to  217. 

Brooks,  B.  T.,  The  oxidation  of  Manila  copal  by  the  air.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  pages  219  to  227. 
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of  half-normal  alcoholic  potash  were  then  added  and  the  mixture 
heated  on  a  steam  bath  (refluxed)  for  an  hour.  The  excess  of 
potassium  hydroxide  was  titrated  with  a  half -normal  alcoholic 
solution  of  hydrogen  chloride.  A  gram  of  surface  resin  required 
approximately  177  milligrams  of  potassium  hydroxide  for  neu- 
tralization, while  a  gram  of  fossil  resin  took  about  150  milli- 
grams. The  acid  and  saponification  values  of  various  samples 
of  resin  were  determined.  The  results  showed  that  darker  speci- 
mens of  resin  gave  higher  acid  and  saponification  values  than 
did  lighter-colored  ones. 

Samples  of  surface  resin  were  distilled  with  steam,  but  only 
traces  of  volatile  oil  were  obtained.  Fossil  resin  which  was 
finely  pulverized  yielded  a  larger  proportion  of  volatile  oil. 
When  steam-distilled  in  the  presence  of  an  alkali,  500  grams 
of  surface  resin  gave  6.5  grams  of  oil,  while  an  equal  quantity 
of  fossil  resin  gave  40  grams  of  oil.  The  oil  obtained  by  steam 
distillation  when  dried  over  solid  potassium  hydroxide  had  a 
pale-lemon  color  and  pleasant  odor.  This  was  fractionally  dis- 
tilled. The  main  fraction  boiled  between  155°  and  165°.  By 
treating  with  hydrochloric  acid  gas  this  fraction  was  converted 
into  a  hydrochloride  which  crystallized  from  alcohol  and  melted 
at  124°.     This  substance  was  identified  as  pinene  hydrochloride. 

A  method  of  analysis  devised  by  Richmond  showed  that  one 
hundred  parts  of  crude  resin  gave  the  following  results  : 

Parta. 

Insoluble  in  absolute  alcohol .5 

Soluble  in  alcoholic  potash 40.0 

Insoluble  in  alcoholic  potash 41.5 

Neutral  oil  soluble  in  alcohol  and  volatile  with  steam..  6.6 
Neutral  resin  partially  soluble  in  alcohol  and  non- 
volatile with  steam 10.0 

Water,  etc.,  undetermined 2.0 

These  results  confirm  the  conclusion  of  Tschirch  that  Manila 
copal  consists  mainly  of  amorphous  free  resin  acids,  and  contains 
a  neutral  resin  indifferent  to  alkalies,  and  a  volatile  oil.  Rich- 
mond extracted  the  resin  acids  from  Manila  copal  by  using  a 
modification  of  Tschirch's  method.  An  ether  extract  of  Manila 
copal  was  treated  with  5  per  cent  ammonium  carbonate  solution 
for  several  days,  after  which  the  mixture  „was  acidified.  The 
resin  acids  were  precipitated  as  an  amorphous  powder.  When 
this  precipitate  was  dissolved  in  dilute  alcohol  and  crystallized, 
white  crystals  melting  at  186°  were  obtained.  Analysis  showed 
that  these  crystals  had  the  molecular  formula  C10H1502  and  that 
the  resin  acid  was  monobasic. 
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MANILA  COPAL  AS  AN  INGREDIENT  OF  VARNISHES. 

As  previously  stated,  Manila  copal  is  used  principally  as  an 
ingredient  of  varnishes.  Spirit  varnishes  are  solutions  of  resin 
in  a  volatile  solvent  such  as  turpentine,  benzene,  alcohol  or  some 
other  solvent.  Plain  oil  varnishes  consist  of  only  linseed  oil  or 
some  other  drying  oil.  The  oleoresinous  varnishes  contain  all 
the  ingredients  of  both  spirit  and  plain  oil  varnishes,  and  have 
properties  common  to  both.  The  manufacture  of  oleoresinous 
varnishes  consists  essentially  in  mixing  resin,  turpentine,  and 
a  drying  oil,  such  as  linseed  oil,  in  the  proper  proportions. 
Usually  resins  do  not  dissolve  readily  in  drying  oils  unless  the 
mixture  is  heated  somewhat,  and  even  then  the  resin  frequently 
separates  upon  cooling.  It  is  therefore  customary  to  heat  both 
the  oil  and  resin  before  and  after  mixing.  Richmond  showed 
that  although  Manila  copal  ldses  weight  when  heated,  the  melted 
resin  differs  from  the  raw  resin  only  in  the  amount  and  nature 
of  unsaponifiable  matter,  that  is,  in  the  free  amorphous  acids. 
He  concluded  that  the  resin  which  enters  into  varnish  manufac- 
ture consists  essentially  of  free  acids  of  the  same  composition 
as  the  free  acids  in  the  original  copal,  and  that  there  is  no 
particular  reason  for  heating  the  resin  to  a  high  temperature 
either  before  or  after  mixing.  He  found  that  oleic,  palmitic, 
and  linolic  acids  dissolve  the  resin  acids  of  Manila  copal  at 
moderate  temperature. 

A  quantity  of  the  mixed  fatty  acids  of  linseed  oil  was  prepared  and 
added  in  varying-  proportions  to  raw  linseed  oil,  depending  upon  the 
quantity  of  unmelted  resin  it  was  desired  to  dissolve,  and  it  was  found 
that  raw  or  boiled  linseed  oil,  containing  the  free,  mixed,  fatty  acids  of 
linseed  oil  in  the  proportions  of  10  to  .30  per  cent  calculated  as  oleic  acid, 
formed  homogeneous  solutions  with  raw  or  fused  Manila  copal  when  the 
latter  is  added  in  the  proportion  of  10  to  30  gallon  varnishes  and  heated 
for  a  time  at  a  maximum  of  200°.  When  the  turpentine  was  added  before 
the  oil,  the  boiling  point  of  turpentine,  155°  to  165°,  was  sufficiently  high 
to  effect  complete  solution  with  the  exception  of  such  foreign  matter  as 
may  be  present  in  the  resin.  The  subsequent  addition  of  turpentine  to  the 
oil  and  resin  did  not  produce  any  cloudiness. 

Varnish  prepared  as  described  above  was  used  for  varnishing 
native  hardwood.  The  varnish  film  remained  a  year  without 
showing  any  appreciable  loss  of  luster. 

Richmond  concluded  that : 

The  changes  which  take  place  during  the  cooking  of  varnish  are  largely 
changes  in  the  oil  rather  than  the  resin,  i.  e.,  it  is  possible  so  to  treat 
linseed  oil,  either  by  boiling  or  by  adding  to  it  linseed-oil  acids  previous 
to  its  addition  to  the  fused  resin,  that  it  will  form  a  clear,  homogeneous 
mixture  with  the  latter  which  will  remain  so  upon  cooling,  without  sub- 
sequent heating  to  temperatures  greater  than  150°  to  200°.  * 
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Richmond  also  prepared  an  oleoresinous  varnish  entirely  from 
Philippine  raw  materials,  consisting  of  lumbang  oil,  Manila  copal, 
and  turpentine.  The  lumbang  was  used  in  place  of  linseed  as 
a  drying  oil.  The  turpentine  was  obtained  by  distilling  the  resin 
of  the  Benguet  pine.  Red  narra  wood,  which  had  received  two 
coats  of  this  varnish,  remained  exposed  for  over  a  year  without 
any  appreciable  loss  of  luster. 

DISTILLATION  OF  MANILA  COPAL 

Brooks  *  carried  out  a  number  of  experiments  on  the  distil- 
lation of  Manila  copal.  His  results  verified  the  observations 
of  other  experimenters  that  the  distillation  takes  place  in  two 
stages.  The  first  stage  is  characterized  by  considerable  frothing. 
As  the  temperature  rises  slowly  to  about  330°  the  mass  becomes 
fluid  and  boils  gently.  The  loss  in  weight  at  this  stage  is  about 
14  per  cent  of  the  original  sample.  At  about  340°  the  resin 
oil  distils  over  in  large  quantities.  The  weight  of  oil  obtained 
from  1,500  grams  of  resin  was  94  grams.  The  fraction  boiling 
between  150°  and  178°  gave  24  grams  of  oil,  and  contained 
limonene,  pinene,  terpineol,  iso-borneol  and  0-pinene. 

Table  2. — Substances  given  off  by  Manila  copal  during  the  first 
stage  of  the  decomposition,  up  to  880°. 

Substances.  Per  cent. 

Carbon  dioxide 8.2 

Water 2.4 

Formic  acid  and  acetic  acid each....  0.5 

Formaldehyde,   acetyl  formaldehyde,  furfuraldehyde, 

methyl  alcohol,  and  acetone,  approximately 0.2 

Gaseous  hydrocarbons  0.2 

Pinene,  limonene,  dipentene,  0-pinene,  and  camphene, 

variable 1.5-11.2 

Resin  oil,  variable,  usually  from 3.0-6.0 

Brooks  also  analyzed  the  gases  given  off  during  the  first  stage 
of  the  distillation  of  Manila  copal  and  ascertained  the  quantity 
of  carbon  dioxide,  unsaturated  hydrocarbons,  and  saturated  hy- 
drocarbons. The  principal  products  obtained  by  distilling  Ma- 
nila copal  up  to  a  temperature  of  330°  are  given  in  Table  2. 
The  solubility  of  Manila  copal  in  various  solvents  was  deter- 
mined, with  the  results  given  in  Table  3.  These  results  are, 
however,  only  approximate,  as  different  pieces  vary  somewhat  in 
solubility. 

*  Brooks,  B.  T.,  Destructive  distillation  of  Manila  copal.  Philippine 
Journal  of  Science,  Section  A,  volume  5  (1910),  page  203. 
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Table  3. — Per  cent  of  substance  dissolved  from  10  grams  of  resin  by  100 
cubic  centimeters  of  solvent. 


Solvent. 


Percent. 


Temper- 
ature 

used  to 
expel 

solvent. 


Ethyl  alcohol 
Amyl  alcohol 

Ether 

Ligroin 

Benzene  — 
Turpentine  . 


°C 

180 

160-166 

120 

180 

186-140 

170-176 


OXIDATION  OF  MANILA  COPAL 

The  absorption  of  oxygen  from  the  air  appears  to  be  a  prop- 
erty common  to  all  complex  resin  acids.  Brooks  *  investigated 
the  oxidation  of  Manila  copal  by  air  and  summarized  his  re- 
sults as  follows : 

1.  Manila  copal  rapidly  absorbs  oxygen  from  the  air.  The  oxidation 
is  accompanied  by  the  formation  of  organic  peroxides,  an  increase  in  the 
Koettstorfer  number,  and  evolution  of  small  quantities  of  carbon  dioxide, 
formaldehyde,  formic  acid,  and  hydrogen  peroxide. 

2.  The  resin  acids  of  Manila  copal,  when  separated  from  the  terpenes 
occurring  in  the  natural  resin,  undergo  oxidation  by  the  air. 

3.  The  evolution  of  carbon  dioxide  from  Manila  copal  and  colophony  is 
probably  due  to  the  formation  of  organic  peroxides  and  their  subsequent 
decomposition. 

4.  The  increase  in  the  Koettstorfer  number  obtained  by  prolonged  di- 
gestion with  alcoholic  potassium  hydroxide  is  not  due  to  oxidation  during 
the  course  of  the  experiment,  but  is  probably  caused,  at  least  in  part,  by 
the  breaking  down  of  lactones  and  organic  peroxides.  Samples  which  have 
been  exposed* to  the  air  give  up  carbon  dioxide  and  formic  acid  to  the 
alkaline  solution  in  the  Koettstorfer  determination  and  cause  the  recovered 
resin  to  show  lower  Koettstorfer  numbers  than  the  initial  values. 

5.  Formaldehyde  has  heretofore  not  been  noted  among  the  products  of 
the  oxidation  of  organic  substances  by  the  air.  I  have  found  it  among 
the  products  of  the  atmospheric  oxidation  of  Manila  copal. 

6.  The  oxidation  of  Manila  copal  by  the  air  is  accelerated  by  sunlight. 

Ingle  t  examined  Manila  copal  to  ascertain  the  effect  of  ex- 
posing it  to  the  air.    The  material  was  finely  ground  and  ex- 

*  Brooks,  B.  T.,  Oxidation  of  Manila  copal  by  the  air.  Philippine  Journal 
of  Science,  Section  A,  Volume  5   (1910),  page  219. 

t  Ingle,  H.,  Some  notes  on  gum  resins.  Journal  of  the  Society  of 
Chemical  Industry,  Volume  31   (1912),  page  272. 
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posed  to  light  and  air.  At  intervals  of  78  days,  13  months,  and 
2  years,  the  copal  was  weighed  and  the  acid  and  iodine  values 
determined.  His  results  showed  that  the  acid  value  was  prac- 
tically unchanged  while  the  iodine  value  decreased.  He  also 
determined  the  solubility  of  Manila  copal  in  various  solvents, 
and  suggested  a  method  for  estimating  Manila  copal  in  the 
presence  of  other  resins.  He  believed  that  Manila  copal,  which 
is  cheaper  than  kauri  resin,  could  be  used  in  place  of  the  latter 
in  certain  dental-mould  preparations. 

DESCRIPTION  AND  DISTRIBUTION  OF  AGATHIS  ALBA 

Agathis  alba  is  a  large  tree  reaching  a  height  of  50  to  60 
meters  and  a  diameter,  at  breast  height,  of  more  than  2  meters ; 
and  with  a  clear  length  of  trunk  of  30  meters  or  more.  The 
bark  is  10  to  15  millimeters  in  thickness,  brittle,  and  light 
greenish  to  brownish  gray  in  color.  It  is  shed  in  scroll-shaped 
patterns  and  is  thickly  set  with  corky  pustules.  The  inner 
bark  is  brown,  streaked  with  red  and  grading  into  a  cream  color 
near  the  sapwood.  The  leaves  are  simple,  opposite  or  nearly  so, 
leathery  in  texture,  3  to  9.5  centimeters  long,  and  1  to  2.5  centi- 
meters wide. 

The  wood  is  moderately  hard,  flexible,  and  tough,  though  not 
resilient.  The  heartwood  is  pale  yellow,  sometimes  with  a  faint 
pinkish  or  brownish  tinge,  generally  turning  to  an  even,  very 
pale  brown  in  drying. 

This  species  was  first  described  at  length  by  Rumphius,  who 
called  it  Dammara  alba,  which  is  the  Latin  form  of  the  Malay 
common  name,  dammar  puti.  The  same  name  was  used  by 
Lamarck  in  1786,  but  the  genus  has  since  come  to  be  known 
as  Agathis,  a  name  which  is  retained  in  the  Vienna  Code. 

Agathis  alba  is  found  growing  in  considerable  numbers  in 
forests  at  altitudes  of  from  200  to  2,000  meters,  but  in  the  Phil- 
ippines it  usually  attains  its  best  development  on  well-drained 
slopes  at  from  600  to  1,500  meters  elevation.  The  tree  is  very 
common  in  the  Philippines  and  exists  on  mountain  slopes 
throughout  the  Archipelago.  It  has  been  reported  from  the 
following  regions:  Cagayan,  Isabela,  Lepanto,  Benguet,  Abra, 
Zambales,  Nueva  Ecija,  Bataan,  Rizal,  Tayabas,  Polillo,  Min- 
doro,  Camarines,  Albay,  Sorsogon,  Calayan  Island,  Sibuyan, 
Negros,  Samar,  Palawan,  Misamis,  Davao,  and  Zamboanga. 
Agathis  alba  also  occurs  in  Cochin  China,  the  Malay  Peninsula, 
Sumatra,  Java,  Celebes,  the  Moluccas,  and  Borneo. 


Digitized  by  VjOOQlC 


28  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

Genus  PINU8 

PINUS  INSULARIS  Endl.     (Figs.  5-7).  SAleng  *  or  Benguet  pine. 

Local  names:  Aldl  (Zambales) ;  balibo,  boob  do,  bulbul,  61-61,  sdung 
(Benguet) ;  parua  (Iloko) ;  sdleng  (Bontoc,  Lepanto,  Abra,  Nueva  Ecija, 
Ilocos  Norte  and  Sur). 

TURPENTINE 

Two  species  of  pines  are  natives  of  the  Philippines,  one  of 
which,  Pirms  insid&ris,  was  used  in  Spanish  times  as  a  commer- 
cial source  of  turpentine.  Richmond  f  says  that  turpentine 
collected  from  this  tree  has  an  appearance  and  consistency 
somewhat  like  that  of  crystallized  honey  and  possesses  a  pleasant 
odor ;  while  Brooks  J,  after  an  investigation,  states  that  it  is 
practically  identical  with  that  produced  in  America. 

Brooks  measured  the  flow  from  a  number  of  trees.  Concern- 
ing the  results  he  writes  §  : 

On  March  13,  fourteen  trees  situated  in  the  forest  adjoining  the  claim 
of  the  Headwaters  Mining  Company  were  boxed.  The  trees  were  selected 
at  random  and  included  several  trees  of  the  variety  known  to  lumbermen 
and  turpentine  collectors  as  "scrub  pine."  Six  hours  later  thirteen  of  the 
trees  showed  an  abundant  flow  of  resin,  while  one  was  hard  and  did  not 
How.     The  collected  resin  weighed  1,761.5  grams. 

On  March  14,  thirty  trees  were  boxed  in  another  locality  about  2  miles 
distant  from  Baguio.  They  were  selected  with  the  idea  of  including  both 
healthy  and  unhealthy  looking  trees  and  some  which  had  been  damaged 
by  ground  fires.  On  the  following  day  these  trees  were  again  visited  and 
all  but  three,  which  were  hard  and  did  not  flow,  were  still  running  slowly. 
The  collected  resin  weighed  4,400  grams. 

Method  of  boxing. — The  boxes  were  cut  about  30  to  40  centimeters  wide, 
12  to  18  centimeters  deep,  and  6  to  8  centimeters  from  front  to  back, 
varying  with  the  size  of  the  trees.  They  were  made  by  inexperienced 
laborers  and  were  so  badly  split  and  bruised  that  much  of  the  fresh  resin 
was  lost,  hence  the  yields  obtained  do  not  accurately  represent  the  total 
flow  of  resin. 

One  of  the  best  flowing  trees  had  a  diameter  of  about  85  centimeters 
and  produced  857  grams  of  resin  in  thirty-two  hours,  although  a  portion 
was  lost  by  overflowing  the  box. 

*  The  words  sdlong,  sdleng,  sdhing  and  sding,  sdong  or  sdung,  which 
occur  so  constantly  as  local  names  of  trees  of  the  Pine,  Pili,  and  Lauan 
families  (Pinaceae,  Burseraceae,  and  Dipterocarpaceae) ,  are  all  various 
•dialectic  forms  of  one  word  having  the  general  meaning  of  "resin." 

t  Richmond,  G.  F.,  Philippine  turpentine.  Philippine  Journal  of  Science, 
Section  A,  Volume  4  (1909),  pages  231  to  232. 

t  Brooks,  B.  T.,  The  oleoresin  of  Pinus  insularis  Endl.  Philippine 
Journal  of  Science,  Section  A,  Volume  5   (1910),  pages  229  to  231. 

§  Richmond,  G.  F.,  Philippine  turpentine.  Philippine  Journal  of  Science, 
Section  A,  Volume  4  (1909),  page  231. 
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FIGURE  5.    FOREST  OF  PINUS  INSULARIS   (BENGUET  PINE)    IN   BENGUET  MOUNTAINS. 
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These  samples  being  taken  during  the  dry  season  probably  represent 
a  smaller  yield  than  would  be  obtained  during  the  rainy  season  when  the 
trees  have  more  life  and  the  loss  by  evaporation  is  less. 

The  cup  and  gutter  system  of  collection  would  also  give  large  yields  by 
minimizing  the  loss. 

Richmond  *  investigated  the  turpentine  obtained  from  Pinus 

insidaris  and  found  that  exhaustive  distillation  of  the  resin  gave 

412.2  grams   (23.4  per  cent)    of  oil  of  turpentine  which  was 

water-white  in  color,  and  after  drying  over  calcium  chloride  gave 

30° 
the  following  results:  Specific  gravity,  3q^=0.8593;  refractive 

30°  30° 

index,  N  _-= 1.4656;  optical  rotation,  A  -^  =  +  26.5.     Ninety- 
six  per  cent  distilled  between  154°  and  165.5°. 

The  residue  from  the  steam  distillation  amounted  to  76.6 
per  cent  of  the  original  resin  and  was  freed  from  approximately 
15  grams  of  foreign  material  by  hot  filtration.  It  consisted  of 
pine  colophony  of  a  clear,  pale-amber  color.  . 

Brooks  f  collected  samples  of  the  oleoresin  from  different 
trees  and  steam-distilled  them,  after  which  he  determined  the 
optical  rotations.  The  values  he  obtained  at  30°  (+13.15°  to 
+27.48°)  were  not  very  uniform,  but  the  differences  were  not 
as  large  as  those  noted  by  Herty  in  the  case  of  American  tur- 
pentine. 

The  constants  and  chemical  properties  of  the  turpentine 
obtained  from  Pinus  insularis  indicate  that  the  oil  consists 
principally  of  pinene.  Several  derivatives  of  pinene,  such  as 
pinene  nitrosyl  chloride,  were  prepared  from  the  turpentine. 
Brooks  concluded  that  the  turpentine  and  colophony  from  Pinus 
insularis  are  practically  identical  witji  those  produced  in 
America. 

Pinus  insidaris  reaches  a  height  of  40  meters  and  a  diameter 
of  140  centimeters.  The  bole  is  straight  and  clear,  the  crown 
narrow,  with  the  lateral  branches  weakly  developed.  The  bark 
is  10  to  25  millimeters  in  thickness,  yellow  or  reddish  brown 
in  color,  and  broken  in  sections  by  vertical  and  horizontal  cracks. 
The  leaves  are  grouped  in  bunches  of  three,  or  sometimes  two, 
and  are  8  to  30  centimeters  in  length.  The  wood  is  moderately 
hard  and  heavy,  resembling  the  yellow  pine  of  the  United  States. 

*  Richmond,  G.  F.,  Philippine  turpentine.  Philippine  Journal  of  Science, 
Section  A,  Volume  4  (1909),  page  231. 

t  Brooks,  B.  T.,  The  oleoresin  of  Pinus  insularis  Endl.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  229. 
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FIGURE  6.    PINUS  INSULARIS   (BENQUET  PINE),  A  SOURCE  OF  TURPENTINE. 
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The  sapwood  is  white;  the  heartwood  white  and  reddish  brown 
with  alternate  light  and  dark  rings,  and  very  resinous.  It  is 
used  locally  for  house  construction,  mining  props,  etc. 

This  species  is  found  in  the  highlands  of  central  and  northern 
Luzon  at  altitudes  varying  from  500  to  2,500  meters,  but  is  best 
developed  at  altitudes  ranging  from  900  to  1,500  meters.  The 
stands  vary  in  density  from  those  composed  of  scattered  indiv- 
iduals to  nearly  closed  patches.  The  ground  in  a  pine  area  is 
usually  covered  with  grass.  In  the  ravines,  broad-leaved  trees 
occur  and  there  is  considerable  evidence  to  show  that  nearly 
the  whole  area  now  occupied  by  the  pines  was  formerly  covered 
by  broad-leaved  trees,  the  pines  being  confined  to  steeper  and 
dryer  situations,  where  the  other  trees  did  not  flourish.  Through 
the  activities  of  man  in  past  centuries,  the  broad-leaved  trees 
have  been  cleared  off,  and  repeated  fires  have  prevented  their 
reproduction.  The  result  of  successive  fires  is  usually  to  leave 
the  lands  in  possession  of  grasses.  The  pines  are  less  susceptible 
to  fire  than  are  the  broad-leaved  trees  and  consequently  the 
former  occur  over  wide  areas.  If  fires  were  kept  out,  the  pine, 
in  the  absence  of  competition  with  the  broad-leaved  trees,  would 
quickly  occupy  the  entire  area,  as  its  reproduction  is  abundant 
and  rapid.  The  pines  would  then  gradually  be  replaced  by 
broad-leaved  trees,  as  these  will  seed  under  the  pines  and  cast 
such  a  dense  shade  as  to  prevent  the  growth  of  pine  seedlings. 

Measurements  show  a  volume  of  74  cubic  meters  per  hectare 
(equivalent  to  about  7,400  board  feet  per  acre)  of  pine  trees 
which  have  a  diameter  of  25  or  more  centimeters.       ♦ 

PIN  US  MERKUSII  Jungh.     (Fig.  8).  TapClau  or  Mindoro  Pine. 

Local  names:  Agu-u  (Mindoro);  salit,  tapulau  (Zambales). 

TURPENTINE 

This  species  has  not  been  investigated  chemically,  but  its 
products  are  probably  similar  to  those  of  Pinus  insularis.  The 
wood  is  apparently  identical  with  the  latter  species,  but  seems 
on  the  average  to  be  even  more  resinous. 

Pinus  merkusii  is  a  tree  reaching  a  diameter  of  about  90  cen- 
timeters. The  chief  difference  between  this  species  and  Pinus 
insularis  is  that  the  needles  occur  in  groups  of  two  rather  than 
three. 

This  species  is  found  in  Zambales  and  northwestern  Mindoro, 
occurring  in  the  latter  region  in  pure  stands.  In  Zambales,  both 
Pinus  merkusii  and  Pinus  insularis  are  found  at  altitudes  of 
only  one  or  two  hundred  meters. 
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FIGURE  7.    TRUNK  OF  PINUS  IN8ULARIS  (BENQUET  PINE). 
168837 8 
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FIGURE  8.    PINU8  MERKUSII  (MINDORO  PINE),  A  SOURCE  OF  TURPENTINE.    X). 
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FIGURE  9.    SINDORA  INERMIS  (KAYU-GALU),  THESOURCE  OF  KAYU-GALU   OIL.    Xl. 
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FAMILY  LEGUMINOSAE 

Genus  SIN  DOR  A 

8INDORA   INERMIS  Merr.     (Fig.  9).  Kayu-GALU. 

Local  names:  Kayu-gdlu  (Cotabato) ;  parind  (Albay) ;  sinsud  (Jolo, 
Manukmangka  Island,  Sibutu  Island). 

KAYU-GALU  OIL 

The  trunk  of  this  species  yields  a  resinous  oil  known  as  kayu- 
galu  oil.  It  has  a  pleasant,  persistent  odor  and  should  be  useful 
as  a  perfume  oil.  Locally  it  serves  much  the  same  purposes 
as  the  oil  of  supa  from  Sindora  supa.  It  has  been  exported  in 
small  quantities  to  Singapore  by  Chinese  traders  in  Zamboanga. 

Sindora  inermis  is  a  tree  reaching  a  height  of  about  30  meters 
and  a  diameter  of  about  75  centimeters.  The  leaves  are  alter- 
nate and  pinnate  with  four  to  eight  leaflets,  which  are  opposite, 
leathery,  smooth,  somewhat  rounded  at  the  base,  usually  pointed 
at  the  tip,  and  from  5  to  10  centimeters  in  length.  The  flowers 
are  borne  on  compound,  hairy  inflorescences.  The  fruit  is  flat- 
tened, somewhat  inequilateral,  about  7  centimeters  long,  and  5 
centimeters  wide.  Sindora  inermis  is  distinguished  from  Sin- 
dora supa  by  the  fact  that  the  fruit  of  Sindora  inermis  is  not 
armed  with  spines  as  is  the  case  with  that  of  Sindora  supa. 

This  species  is  distributed  from  southern  Luzon  to  Mindanao 
and  Jolo. 

SINDORA  SUPA  Merr.     (Fig.  10).  Supa. 

Local  names:  Mandpo,  yakdl-dildu,  baldyong  (Tayabas) ;  supa  (Taya- 
bas,  Camarines,  Albay,  Zamboanga). 

SUPA  OIL 

Oil  of  supa  is  obtained  from  this  tree  by  making  a  cavity  in 
the  trunk.  Clover  *  says  that  a  freshly  cut  tree  will  yield  about 
10  liters  of  oil.  The  oil  is  non-drying,  limpid,  light  yellow, 
homogeneous,  with  a  slight  fluorescence,  possesses  a  pleasant 
aromatic  odor,  and  does  not  become  rancid.  This  oil  is  highly 
prized  by  the  Filipinos  for  illuminating  purposes  and  for  the 
treatment  of  skin  diseases.  The  oil  of  supa  can  be  utilized  in 
making  varnishes,  paints,  transparent  paper,  and  for  the  adul- 
teration of  other  oils. 

Clover  *  investigated  the  chemical  properties  of  the  oil  of  supa 

*  Clover,  A.  M.,  Philippine  wood  oils.  Philippine  Journal  of  Science, 
Section  A,  Volume  1   (1906),  page  191. 
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FIGURE  10.    SINDORA  SUPA    (SUPA),  THE  SOURCE  OF  OIL  OF  SUPA. 
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and  obtained  the  following  results:  Specific  gravity  ~ =0.9202. 

Optical  rotation  — 31°  .3  (10  centimeters,  30°).  When  cooled 
below  20°,  white  crystals  of  a  hydrocarbon  were  obtained.  This 
hydrocarbon  is  present  to  the  extent  of  a  few  per  cent.  The  oil 
is  soluble  in  ordinary  organic  solvents  except  alcohol.  When  ex- 
posed to  the  air  it  absorbs  oxygen  slowly  and  finally  hardens. 
When  steam-distilled,  a  colorless  oil  is  obtained.  The  absence 
of  alcoholic  substances  was  proved  by  the  fact  that  the  oil  is  not 
acted  upon  by  sodium  or  phosphorous  pentoxide  in  benzol.  When 
an  acetic  acid  solution  of  the  steam  distillate  was  treated  with 
hydrochloric  acid  gas,  cadinene  hydrochloride  was  obtained.  The 
oil  is  therefore  probably  a  mixture  of  sesquiterpenes.  The  non- 
volatile portion  of  the  oil  which  remains  after  distillation  was 
recrystallized  from  alcohol.  Its  saponification  number  was  found 
to  be  64,  which  shows  that  the  saponifiable  matter  is  negligible. 

Sindora  supa  is  a  tree  reaching  a  height  of  20  to  30  meters 
and,  in  exceptional  cases,  a  diameter  of  150  to  180  centimeters. 
The  bole  is  straight,  regular  and  without  buttresses.  The  bark 
is  7  to  10  millimeters  thick,  brown  to  nearly  black  in  color,  and 
sheds  in  large  scales.  When  the  bark  is  freshly  shed  it  exposes 
pink-colored  patches.  The  leaves  are  alternate  and  simply  com- 
pound, usually  with  three  pairs  of  leaflets.  These  are  smooth, 
leathery  in  texture,  from  3.5  to  9  centimeters  long,  and  from 
2.5  to  5  centimeters  wide.  The  fruit  is  a  pod  covered  with 
straight,  stiff  spines  on  the  ends  ctf  which  drops  of  sticky  oil 
accumulate. 

The  wood  is  hard  and  heavy.  The  heartwood  is  yellow  or 
pinkish  when  fresh,  gradually  turning  to  a  dark-bronze  color 
with  age.  This  wood  was  used  formerly  in  general  construction 
for  beams,  joists,  rafters,  etc.,  and  in  bridge,  wharf,  and  ship 
building.  It  is  now  too  highly  prized  for  interior  finish,  fur- 
niture, and  cabinet  work,  and  especially  flooring,  to  be  put  to 
the  former  uses.  It  is  an  excellent  wood  for  fine  turned  and 
shaped  tool  handles,  rulers  and  other  desk  supplies. 

This  species  is  intolerant  of  shade,  occurs  on  limestone  ridges, 
and  appears  to  be  confined  to  a  limited  portion  of  those  regions 
without  a  distinct  dry  season. 

Family  BTJRSERACEAE 

Genus  CANARIUM 

CANARIUM  LU20NICUM  (Bl.)  A.Gray.      (Figs.  11,  12).  PfLl. 

Local  names:  Alangki  (Union);  dnteng  (Cagayan,  Abra,  Isabel  a) ;  6a- 

kdog    (Ilocos  Sur) ;   buldu   (Pangasinan) ;  mctiapili   (Camarines) ;  pagsai- 
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FIGURE  11.    CANARIUM   LUZON ICUM    (PfLI),  THE  SOURCE  OF   MANILA    ELEMI.    X|. 
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ngin  or  pagsahinfiin  (Rizal,  Bataan) ;  palsahingin  (Laguna,  Bataan) ;  pili 
(Tayabas,  Masbate,  Laguna,  Mindoro,  Rizal,  Marinduque,  Tarlac,  Bataan, 
Albay,  Sorsogon) ;  pisa  (Cavite) ;  sdhing  (Bataan);  tugtugin  (Tayabas). 

MANILA  ELEMI 

The  name  elemi  is  a  term  applied  to  a  variety  of  resinous 
products  obtained  from  different  countries  and  having  different 
botanical  origins.  There  appears,  however,  to  be  little  doubt 
that  the  species  concerned  all  belong  to  the  family  Burseraceae. 
The  greater  part  of  the  world's  supply  is  derived  from  the  Phil- 
ippine Islands,  and  is  known  as  Manila  elemi.  It  is  obtained 
from  the  trunk  of  Canarium  luzonicum  and  is  known  locally  by 
the  Spanish  term  brea  blanca  (white  pitch) . 

Brea  of  the  best  quality  is  soft,  sticky,  opaque,  slightly  yellow 
in  color,  has  a  very  agreeable  resinous  odor,  and  burns  with  a 
smoky  flame.  It  is  used  locally  as  a  varnish,  for  caulking  boats, 
and  for  torches.  As  the  brea  is  very  sticky,  in  preparing  the 
torches,  it  is  usually  gathered  in  the  most  convenient  way  pos- 
sible regardless  of  dirt  and  chips,  and  then  kneaded  on  the 
ground  by  beating  it  with  a  piece  of  wood.  When  enough  dirt 
has  been  mixed  with  it  to  make  it  stiff,  it  is  rolled  into  shape 
and  wrapped  in  a  leaf  of  the  anahau  palm  (Livistona).  Near 
the  forest,  these  torches  are  usually  sold  for  1  centavo  each, 
but  in  towns  they  are  retailed  for  about  3  centavos  each.  They 
give  a  very  brilliant  light  and  burn  for  a  long  time. 

Manila  elemi  is  exported  from  the  Philippines  in  considerable 
quantities.  The  exports  for  the  past  five  years  are  given  in 
Table  4. 

Table  4. — Amount  and  value  of  Manila  elemi  exported  from  the  Philippines 

from  1911,  to  1918. 


Year. 

Amount. 

Value. 

1914 

Kilo- 
gram*. 

85.662 

11.880 

104.311 

78.848 

17.186 

Peao9. 

9.478 

3.781 

46.862 

29.626 

9.828 

1916 

1916 

1917 

1918 

Some  of  the  resin  is  shipped  from  Manila  to  Europe  for  use 
in  preparing  medicinal  ointments  and,  to  a  smaller  extent,  in 
the  manufacture  of  varnish;  while  much  of  the  product  is 
sent  to  China  and  is  there  used  for  making  transparent  paper 
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for  window-panes,  in  place  of  glass.  In  America  it  is  rarely 
employed  medicinally. 

The  resin  of  Manila  elemi  is  valuable  as  a  material  for  pre- 
paring varnish,  while  the  volatile  oils  are  suitable  for  many 
purposes  for  which  ordinary  turpentine  is  used. 

Bottler  and  Sabin  *,  in  discussing  elemi,  say: 

*  *  *  It  is  not  by  itself  made  into  a  varnish,  but  is  added  to  a 
variety  of  spirit  varnishes;  it  makes  them  less  brittle  and  more  elastic. 
For  this  the  various  sorts  of  elemi  are  better  than  turpentine,  because 
they  hold  their  volatile  oil  more  tenaciously.  To  make  varnishes  elastic, 
elemi,  castor-oil,  and  Venetian  turpentine  are  melted  together,  and  this 
compound  is  added  to  the  solution  of  resin. 

The  following  formula  given  by  Bottler  and  Sabin  is  an  ex- 
ample of  an  elastic  varnish  containing  elemi. 

WHITE  VARNISH  SUITABLE  FOR  BOOKBINDERS. 

Parte. 

Sandarac  6 

Mastic   3 

Elemi  3 

Alcohol    150 

Concerning  the  use  of  Manila  elemi  for  varnish,  Bacon  t 
states : 

The  use  of  elemi  residues  with  turpentine  and  linseed  oil  has  not  given 
us  very  satisfactory  varnishes,  for  even  with  excessive  quantities  of  driers, 
the  varnish  coat  remains  somewhat  sticky  for  three  or  four  days.  This 
elemi  residue,  however,  mixed  with  varying  proportions  of  Manila  copal, 
melted  with  boiled  linseed  oil,  and  properly  thinned  with  turpentine  has 
given  us  most  excellent  varnishes,  which  give  a  hard,  brilliant,  and  elastic 
coating  on  wood.  The  use  of  the  elemi  resin  for  varnishes  seems  not  only 
to  give  a  paler  and  more  brilliant  varnish  than  copal  alone,  but  renders 
the  melting  of  the  copal  much  easier.  I  believe  this  elemi  resin  distillation 
residue  has  a  future  as  a  varnish  gum. 

In  the  Philippines  only  one  elemi  gum  is  collected  and  this  is 
obtained  from  Canarium  luzo-nicum.  When  it  first  flows  from 
the  tree  it  is  soft,  but  in  the  course  of  time  hardens,  the  difference 
between  the  soft  and  the  hard  resin  being  that  the  latter  has  lost 
the  greater  part  of  its  volatile  constituents  through  evaporation. 

In  Masbate,  according  to  Forester  Zschokke,  the  trees  are 
tapped  at  the  beginning  of  the  rainy  season  and  the  process  is 
repeated  every  other  day  until  December.  The  resin  is  collected 
once  a  month  and  one  man  can  take  care  of  from  75  to  100  trees. 

*  Bottler,  M.  and  Sabin,  A.  H.r  German  and  American  varnish  making, 
(1912),  page  21. 

t  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  100. 
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The  trees  must  be  visited  regularly  to  get  good  returns.  The 
resin  can  be  gathered  at  almost  all  seasons,  but  towards  the  end 
of  the  dry  season  the  flow  is  very  slight.  Resin  is  collected  from 
the  same  trees  year  after  year.  Clover  *  says  that  he  has  seen 
large-sized  trees  on  which  at  least  ten  pounds  of  resin  had  ac- 
cumulated, probably  within  a  month.  Bacon  t  estimates  that 
mature  trees  will  yield  an  average  of  45  kilos  per  year.  He 
says  that  he  has  seen  as  much  as  32  kilos  of  resin  on  a  large  tree. 
This  amount  represented  a  two  months  flow. 

In  some  localities  where  the  resin  is  collected,  it  sells  for  about 
50  centavos  per  arroba  of  11.5  kilos  if  clean  and  white,  but  when 
dark  for  about  30  centavos.  In  larger  towns  the  best  quality 
sells  for  about  a  peso  a  kilo  and  in  Manila  for  about  3  pesos. 
If  the  industry  of  collecting  the  resin  were  systematized,  the 
cost  in  Manila  would  certainly  be  greatly  reduced. 

Bacon  $  collected  over  one  hundred  specimens  of  elemi  resin 
from  individual  trees.  These  samples  of  fresh  elemi  resin  were 
distilled  in  vacuo,  the  volatile  oils  were  then  separated  from  the 
water,  shaken  out  with  dilute  alkalies,  dried  over  calcium 
chloride,  and  redistilled  in  vacuo;  only  the  terpene  fraction  was 
collected.  The  terpenes  were  then  distilled  at  ordinary  pressure. 
These  results  verified  the  conclusions  of  Clover  that  the  terpene 
oils  of  elemi  resin  obtained  from  different  trees  showed  great 
differences  in  their  boiling  points  and  especially  in  optical  rota- 
tion. For  purposes  of  purification  and  identification,  the  various 
distillates  of  elemi  resin  were  divided  into  different  groups  ac- 
cording to  their  boiling  points.  Bacon  found  that  these  dis- 
tillates consisted  largely  of  various  terpenes  such  as  alpha  and 
beta  phellandrene,  dipentene,  limonene,  etc.  He  prepared  va- 
rious derivatives  of  these  terpenes,  such  as  phellandrene  nitrite, 
dipentene  tetrabromide,  limonene  tetrabromide,  etc.  Judging 
from  Bacon's  experiments,  the  best  method  for  purifying  elemi 
resin  is  by  solution  in  benzene,  filtering  off  the  impurities  such 
as  bark  and  dirt,  and  distilling  the  filtrate.  A  white  resin  of 
leafy  appearance  is  thus  obtained. 

Bacon  investigated  nine  samples  of  carefully  purified  terpenes 
from  elemi  resin  obtained  in  Gumaca,  Tayabas.  The  results  are 
recorded  in  Table  5. 

*  Clover,  A.  M.,  The  terpene  oils  of  Manila  elemi.  Philippine  Journal 
of  Science,  Section  A,  Volume  2  (1907),  pages  1  to  40. 

f  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  pages  93  to  265. 

%  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  93. 
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Table  5. — Manila  elemis  from  Gumaca,  T  ay  abas. 


No. 

D. 

Boiling 
point. 

Specific 

gravity, 

80° 

4°. 

A?£ 
D. 

1 

1.4674 
1.4668 
1.4673 
1.4672 
1.4680 
1.4670 
1.4670 
1.4660 
1.4670 

Degrees. 
175    -177 

165  -169 
176.5-178 

175  -178 
178    -175 

176  -178 
176    -178 

166  -169 
176    -177 

0.8860 
0.8360 
0.8860 
0.8369 
0.8366 
0.8358 
0.8863 
0.8366 
0.8364 

116.8 
92.2 
117.8 
111.8 
107.6 
117.9 
117.6 
90.7 
115.6 

2 

8 

4 

5 

6.. r 

7 

8 

9 

Bacon  also  investigated  the  residue  left  after  tiie  distillation 
of  elemi.  By  the  distillation  of  elemi  in  vacuo,  he  obtained  from 
12  to  18  per  cent  of  terpenes  and  from  12  to  15  per  cent  of  a 
higher-boiling  oil.  The  distillation  residue,  usually  amounting 
to  about  70  per  cent  of  the  elemi,  is  a  light-brown,  transparent, 
solid  resin,  with  a  brilliant  fracture.  The  elemi  residue  is  com- 
pletely and  easily  soluble  in  the  cold  in  the  following  solvents: 
Alcohol,  ether,  benzol,  petroleum  ether,  ligroin,  xylol,  chloro- 
form, amyl  acetate,  acetone,  methyl  alcohol,  carbon  tetrachloride, 
ethyl  acetate,  turpentine,  amyl  alcohol,  and  glacial  acetic  acid. 
As  previously  stated,  Bacon  considered  the  residue  obtained  from 
the  distillation  of  elemi  to  have  important  commercial  possibil- 
ities as  a  varnish  gum. 

Clover  *  investigated  the  chemical  properties  of  Manila  elemi 
and  found  that: 

As  ordinarily  gathered  for  commerce,  the  resin  is  soft,  sticky,  and 
opaque,  has  a  slightly  yellow  color,  and  a  very  agreeable  odor.  It  has 
a  spicy,  somewhat  bitter  taste.  If  left  exposed  to  the  air  for  some  time, 
it  gradually  hardens  throughout  and  finally  becomes  brittle.  The  resin 
dissolves  readily  and  completely  in  ether,  chloroform,  and  benzene,  except 
for  the  separation  of  a  small  amount  of  water  which  it  contains  and  also 
a  very  small  amount  of  a  white,  granular  substance.  In  acetic  ester, 
acetone,  ligroin,  methyl  and  ethyl  alcohol  it  does  not  dissolve  completely 
unless  sufficient  solvent  is  used.  With  these  solvents  a  white,  crystalline 
residue  remains  which,  with  the  use  of  alcohol  in  limited  quantity,  amounts 
to  about  25  per  cent  of  the  total  *  *  *  .  Very  soft  Manila  elemi 
contains  a  considerable  amount  of  water,  less  than  5  per  cent  however, 
while  that  which  has  collected  on  the  tree  for  a  length  of  time  contains 
very  little. 

*  Clover,  A.  M.,  The  terpene  oils  of  Manila  elemi.  Philippine  Journal 
of  Science,  Section  A,  Volume  2  (1907),  pages  1  to  40. 
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The  volatile  portion  of  elemi  resin  is  called  elemi  oil  and 
is  usually  obtained  by  steam-distilling  the  resin.  Clover  collected 
samples  of  elemi  resin  from  different  trees.  These  samples  were 
distilled  and  the  optical  rotation,  specific  gravity,  and  refractive 
index  of  these  various  distillates  determined.  The  results 
varied  considerably.  Clover  concluded  that  the  great  variation 
found  in  the  different  oils  was  due  to  a  difference  in  the  resin 
obtained  from  different  trees.  The  following  experiments  per- 
formed with  a  sample  of  Manila  elemi  show  the  general  proce- 
dure followed  throughout  in  working  with  this  resin. 

Sample  II  was  collected  near  Atimonan,  Tayabas,  from  a  tree  having 
a  diameter  of  about  3  feet  near  the  base  and  laden  with  unripe  nuts.  The 
sample,  of  which  815  grams  were  used,  was  softer  than  the  previous  one. 

The  first  distillate  at  125°,  amounted  to  50  grams  (II,  A) ;  the  second 
at  210°  (II,  B),  was  123  grams;  the  third  at  250°  (II,  C),  was  30  grains. 
The  terpene  oil  was  distilled  from  II,  B  at  reduced  pressure  and  the  residue 
added  to  II,  C.  The  total  terpene  oil  was  132  grams  or  16.2  per  cent;  the 
high-boiling  oil,  71  grams  or  8.7  per  cent. 

II,  A  was  decanted  from  a  small  amount  of  water  which  collected  with  it. 
It  was  then  distilled  twice  at  36.5  millimeters,  passing  over  the  second 
time  almost  completely  between  82°. 5  and  83°. 5;  three-fourths  of  it  dis- 
tilled at  almost  a  constant  temperature  or  at  most  within  0°.25   (II,  A, 

30 
purified),     a    -=+100°.     The    product    gave    no    test    for    phellandrene. 

With  bromine  in  acetic  acid  the  104°  to  105°  melting  limonene  tetrabromide 
was  obtained  and  a  granular  nitrosyl-chloride  was  also  readily  formed. 
It  also  gave  dipentene  dihydrochloride  melting  at  50°.  It  was  distilled 
from  metallic  sodium,  after  which  it  boiled  completely  between  176°  and 
177°,  accordingly  at  a  slightly  lower  temperature  than  I,  A,  purified; 
however,  it  possessed  the  same  odor  and,  so  far  as  could  be  determined, 
was  identical  in  all  other  respects. 

II,  C  stood  for  over  a  year  and  was  then  fractionated  twice  at  reduced 
pressure,  whereupon  about  one-half  of  it  was  obtained  as  a  light,  yellowish- 
green  product,  boiling  completely  from  167°  to  169°. 5  at  35  millimeters 
(II,  C,  purified). 

<m  30  qn 

Sp.  gr.,  ^ =0.9522.     a^=-2«.7.     r^=1.4973. 

Clover  was  able  to  isolate  various  terpenes  such  as  dextro- 
limonene,  dextro-phellandrene,  terpinene,  and  terpinolene  from 
different  samples  of  the  resin. 

Clover  concluded  that : 

The  combined  results  obtained  by  a  careful  examination  of  the  oils 
obtained  from  21  individual  samples  of  resin  establish  the  true  composi- 
tion of  elemi  oil  so  far  as  these  samples  may  be  considered  as  representa- 
tive of  the  aggregate  product.  In  several  cases,  notably  in  the  last  sample 
examined,  substances  were  obtained  which  were  not  encountered  in  any 
other;  it  seems  possible,  therefore,  that  were  the  investigation  continued, 
still   others   would  be   found   in   which   new  constituents   would    appear, 
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although  such  cases  would  be  rare  and  the  substances  themselves  would 
constitute  so  small  a  proportion  of  the  aggregate  oil  that  they  would 
scarcely  need  to  be  taken  into  account. 

It  is  obvious  that  in  considering  Manila  elemi  or  the  oil  obtained  there- 
from as  products  of  a  species,  we  must  deal  with  an  aggregate  sample 
of  these  products;  a  sample  derived  from  so  great  a  number  of  individual 
trees  that  the  peculiarities  of  the  individuals  disappear.  If  the  native 
gatherer  of  resin  utilizes  a  large  number  of  trees  and  regularly  removes 
the  resin  from  them  in  small  portions,  the  product  which  he  places  upon 
the  market  will  be  nearly  homogeneous  and  a  representative  sample;  but 
if  he  obtains  his  resin  from  a  limited  number  of  individuals  his  product 
will  not  be  representative  and,  if  he  utilizes  resin  which  has  accumulated 
upon  the  trees  in  large  quantity,  it  will  not  be  homogeneous. 

The  great  variation  which  I  found  at  different  times  in  the  oil  obtained 
from  commercial  elemi  is  readily  explained.  It  is  plain  what  the  com- 
position of  elemi  oil  is  when  considered  as  an  aggregate  product;  it  should 
be  remembered  that  to  the  laevo-limonene  which  accompanies  phellandrene 
should  be  added  an  equal  amount  of  dextro-limonene  and  the  whole  con- 
sidered as  dipentene. 

Granted  that  we  have  a  representative  sample  of  resin,  the  composition 
of  the  oil  will  also  be  influenced  by  the  following  factors: 

(1)  The  age  of  the  resin. 

(2)  The  temperature  of  the  distillation.  This  factor  will  largely  de- 
termine the  proportion  of  the  high-boiling  part  of  the  oil  and  will  influence 
the  composition  of  the  terpene  portion,  because  some  of  the  terpenes  suffer 
a  change  at  higher  temperatures. 

(3)  The  length  of  time  used  in  the  distillation.  This  factor  will  in- 
fluence only  the  proportion  of  high-boiling  oil. 

Yield  of  oil. — In  the  first  seven  samples  examined  considerable  differ- 
ence was  found  in  the  oil  content.  While  there  may  be  a  certain  amount 
of  variation  shown  by  the  individual  samples  in  this  respect,  it  is  thought 
that  the  differences  found  are  more  directly  connected  with  the  age  of  the 
resin.  As  previously  noted,  Schimmel  &  Co.  state  that  the  yield  of  oil 
is  from  15  to  30  per  cent.  In  several  cases  where  I  have  examined 
samples  of  fresh,  soft,  resin  purchased  in  Manila,  I  have  always  found 
the  total  yield  to  be  from  25  to  30  per  cent  of  the  weight  of  the  resin. 

This  species  has  been  grown  in  plantations  at  Los  Baiios. 
Thirty-nine  per  cent  of  the  seeds  planted  germinated.  At  the 
end  of  7  years  the  trees  averaged  4.37  meters  in  height  and  4 
centimeters  in  diameter. 

Carumum  luzonicum  is  a  tree  reaching  a  height  of  about  35 
meters  and  a  diameter  of  1  meter  or  more.  The  leaves  are 
pinnate,  with  usually  three  pairs  of  opposite  leaflets  and  a  ter- 
minal leaflet.  The  leaflets  are  smooth,  pointed  at  the  apex, 
rounded  or  obtusely  pointed  at  the  base,  and  from  12  to  20 
centimeters  in  length.  The  flowers  are  fairly  small  and  are 
borne  on  large  compound  inflorescences.  The  fruits  are  some- 
what oval  in  shape,  about  3  centimeters  long,  and  contain  a  thick- 
shelled,  triangular,  edible  nut. 
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This  species  is  very  abundant  in  the  forests  of  Luzon  and  is 
also  found  in  Marinduque,  Ticao,  Mindoro,  and  Masbate. 

CANARIUM  VILLOSUM  F.  Villa.     (Fig.  13).  PAGSAHfff&lN. 

Local  names:  Antel  (Ilocos  Norte);  dnteng  (Ilocos  Sur,  Ilocos  Norte, 
Zambales,  Abra,  Cagayan,  Pangasinan,  Union) ;  brea  (Zamboanga) ;  dalit 
(Pangasinan) ;  giret  (Cagayan) ;  koribo  (Isabela) ;  milipili  or  saong-sdong 
(Cebu) ;  paksahingm  (Bataan) ;  pagsahingin  (Laguna,  Mindoro,  Manila, 
Bataan);  palsahingin  (Bataan,  Rizal,  Laguna,  Batangas,  Zambales,  Ma- 
rinduque); patsainjin  (Rizal);  pisa  (Abra);  soling  (Palawan,  Bataan); 
sulusaungan  (Negros) ;  tabul  (Benguet). 

PAGSAHftf&IN  RESIN 

This  species  yields  a  resin  known  locally  as  sahing. 

It  is  used  locally  for  fuel  and  light  and  in  some  cases  as  caulk- 
ing material  for  bancas. 

Bacon  *  examined  the  oil  obtained  from  this  resin  and  found 
that  it  consisted  principally  of  paracymol.  In  a  later  publica- 
tion Bacon  f  gives  the  results  of  further  investigation : 

In  November,  1909,  3.5  kilos  of  resin  were  collected  from  one  tree  near 
Lamao,  Bataan  Province.  The  volatile  oil  was  distilled  from  the  resin 
in  vacuo  (4  to  6  millimeters)  giving  a  total  of  390  grams  of  oil  (about  11 
per  cent).  The  latter  had  an  odor  like  that  obtained  during  a  similar 
distillation  of  Manila  elemi  (C.  luzonicum  A.  Gray),  and  the  aqueous 
portion  of  the  distillate  contained  a  considerable  amount  of  formic  acid, 
although  there  were  no  visible  evidences  of  decomposition  of  the  resin 
during  the  distillation  in  vacuo.  The  oil  was  then  distilled  six  times  over 
sodium,  using  a  column  of  glass  beads  in  the  neck,  of  the  distilling  flask, 
and  gave  the  following  fractions: 


Fraction  No. 

Weight. 

Boiling 
point. 

Refrac- 
tive 
index, 
N§0 
D. 

Specific 
gravity, 

30 

80 

Optical 
rotation, 
A80 
D. 

1....         . 

Grams. 
102 
19 
45 
40 
47 
10 

Degrees. 
154-158 
168-161 
161-165 
166-170 
170-176 
176-180 

1.4645 
1.4660 
1.4690 
L4730 
L4770 
1.4795 

852 
851 
860 
849 
849 

89.4 
84.7 
29.4 
21.1 
13.6 

2 

3 

4 

6 

6 

The  residue  was  a  thick,  brown,  viscous  oil,  which  was  attacked  by 
sodium  when  an  attempt  was  made  to  distill  it  over  that  metal. 

Fraction  No.  1  had  a  strong  odor  of  pinene,  and  Nos.  1,  2,  and  3  each 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  94. 

t  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  IV.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  257. 
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readily  gave  large  yields  of  pinene  hydrochloride,  melting  at  125°.  From 
the  higher  boiling  fractions  a  very  small  quantity  of  dipentene  was  ob- 
tained, the  tetrabromide  melting  at  124°. 

The  principal  constituent  of  the  volatile  oil  of  this  sample  of  the  pag- 
sainguin  resin  is  therefore  d-pinene.  In  a  previous  paper  I  have  shown, 
from  the  examination  of  a  very  large  number  of  specimens  of  Manila  elemi 
from  individual  trees,  that  the  terpenes  found  in  these  trees  vary  quite 
markedly  from  tree  to  tree,  and  that  one  tree  usually  yields  but  a  single 
terpene.  The  same  would  probably  seem  to  hold  good  for  the  pagsainguin 
resin,  and  it  appears  probable  that  these  Canarium  trees  manufacture  a 
large  series  of  terpenes  and  also. the  parent  substance  of  terpenes,  p-cymol. 
The  next  step  will  be  to  study  the  resin  from  one  tree  for  a  considerable 
length  of  time,  to  discover  whether,  for  example,  an  individual  tree  always 
gives  a  resin  containing  pinene,  or  whether  at  one  time  it  yields  a  product 
having  pinene  as  a  constituent,  at  another,  a  resin  containing  phellandrene, 
etc.  *  *  *  The  resin  should  be  of  considerable  value  in  making  clear 
the  physiologic  process  of  the  plant  in  the  formation  of  resins. 

Canarium  villosum  is  a  tree  reaching  a  diameter  of  1  meter  or 
over.  The  young  branches,  leaves,  and  inflorescences  are  more 
or  less  covered  with  soft  brown  hairs;  in  age,  they  become 
nearly  smooth.  The  leaves  are  pinnate  and  from  20  to  50  centi- 
meters long;  the  leaflets  7  to  15  centimeters  in  length,  the  base 
rounded,  or  somewhat  heart-shaped,  the  apex  pointed.  The 
flowers  are  greenish  white,  hairy,  and  4  to  5  millimeters  long. 
The  fruit  is  about  1  centimeter  long  and  rounded  in  cross  section. 
The  wood  is  very  similar  to  that  of  Canarium  luzonicum. 

This  species  is  a  native  of,  and  confined  to,  the  Philippines. 
It  is  widely  distributed. 

Family  DIPTEROCARPACEAE 

All  species  of  the  family  Dipterocarpaceae  produce  more  or 
less  resin.  The  dipterocarps  are  for  the  most  part  large  trees, 
many  of  them  reaching  a  height  of  50  or  60  meters.  They  are 
the  dominant  species  in  the  tall,  lowland  forests  in  the  Philippines 
and  in  many  other  parts  in  the  Indo-Malayan  region.  One  of 
the  most  striking  peculiarities  of  this  family  is  that  the  species 
occur  in  large  numbers,  the  bulk  of  many  forests  being  com- 
posed of  one  or  a  few  species  of  dipterocarps.  As  the  diptero- 
earps  constitute  about  three-fourths  of  the  total  stand  of  timber 
in  the  Islands,  it  is  evident  that  the  dipterocarp  resins  could  be 
collected  in  great  quantities.  The  most  important  of  these  resins 
are  balau,  a  resinous  oil  obtained  from  Dipterocarpus  grandi- 
florus  (apitong),  Dipterocarpus  vernicifiuus  (panau)  and  other 
species  of  Dipterocarpus,  and  a  similar  resin  from  Anisoptera 
thurifera  (palos&pis).  Bal&u  is  used  locally  to  a  considerable 
•extent  and  has  commercial  possibilities. 
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FIGURE   13.    CANARIUM    VILLOSUM    (PAGSAHfNGIN),    THE   SOURCE    OF    PAGSAHfNGIN 

RESIN.    Xi. 
1«8837— 4 
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The  Bureau  of  Forestry  has  authentic  specimens  of  resin 
from  Hopea  acuminata,  Parashorea  malaanonan,  Pentacme  con- 
torta,  Shorea  balangeran,  Shorea  eximia,  Shorea  negrosensis, 
Shorea  palosapis,  Shorea  polyspermia  and  Vatica  mangachapoi, 
while  Heyne  reports  that  Isoptera  borneensis  yields  resin  in 
small  quantities. 

Balau  hardens  only  after  long  exposure,  but  most  of  the  dip- 
terocarp  resins  harden  rapidly  to  a  dry,  brittle  consistency 
They  vary  from  a  light  yellow  or  grayish  tinge  to  almost  black. 
Very  little  is  known  of  the  chemical  composition  or  possible 
industrial  uses  of  the  various  quick-drying  dipterocarp  resins. 

Genus  AN  ISOPTERA 
ANISOPTERA  THURIFERA  Blanco.     (Figs.  14,  15).  PalosApis. 

Local  names:  Apitong  (Sibuyan  Island,  Gapiz) ;  apnit,  duung  (Abra) ; 
bagobalong  (Samar) ;  betes  or  litis  (Masbate) ;  ddgang  (Rizal,  Bulacan, 
Albay,  Camarines) ;  ddgum  (Laguna,  Tayabas,  Albay) ;  duyong  (Ilocos 
Sur,  Ilocos  Norte) ;  laudn  (Rizal) ;  laudn  puti  (Nueva  Ecija) ;  letis  (Ticao 
Island,  Iloilo) ;  mala-dtis  (Rizal) ;  maydpis  (Rizal,  Bataan,  Zambales,  Nueva 
Ecija,  Bulacan);  palosapis  (Zambales,  Pangasinan,  Bataan,  Nueva  Ecija). 

palosApis  resin 

A  resinous  oil,  frequently  known  as  oil  of  palosapis,  is  obtained 
from  the  trunk  of  this  species.  This  resin  is  very  similar  to 
balau  from  Dipterocarpus  grandifiorus,  is  obtained  in  the  same 
manner,  and  is  used  for  the  same  purposes. 

Clover  *  says  that  an  examination  of  the  resinous  oil  from 
Anisoptera  thurifera  (which  he  called  mayapis)  proved  it  to  be 
similar  to  that  from  Dipterocarpus  grandifiorus  and  D.  vernici- 
fluus,  but  that  it  dried  much  more  rapidly  than  either  of  the 
latter;  that  it  was  light  colored,  apparently  homogenous  in 
composition,  and  so  viscous  that  it  could  scarcely  be  poured. 
Heating  to  100°  caused  it  to  harden,  and  exposure  to  the  air 
produced  the  same  effect,  changing  it  to  a  pearly,  white  solid. 
He  found  that  it  contained  15  per  cent  of  water  and  25  per 
cent  of  sesquiterpene  oil,  which  could  be  removed  by  careful 
distillation  without  decomposition.     The  residue  was  hard. 

The  oil  redistilled  at  17  millimeters,  possessed  the  characteristic  odor 
of  the  resin,  and  was  very  light  yellow  in  color.     Boiling  point,  132°  to 

(OQO 
jjfis)  =0.9056. 

Anisoptera  thurifera  reaches  a  height  of  40  to  45  meters  and 

*  Clover,  A.  M.  Philippine  wood  oils.  Philippine  Journal  of  Science, 
Volume  1  (1^06),  page  191. 
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a  diameter  of  140  to  180  centimeters.  It  has  a  straight,  regular, 
unbuttressed  bole  that  is  three-fifths  to  two-thirds  of  the  height 
of  the  tree.  The  canopy  is  dense  during  the  rainy  season 
and  open  in  the  dry,  at  which  time  it  changes  leaves.  The  bark 
is  from  15  to  25  millimeters  thick;  in  young  trees  smooth  and 
with  a  yellowish  tinge;  in  older  trees,  especially  at  the  base, 
broken  into  irregular  patches  and  dirty  brown  in  color.  The 
bark  beneath  the  surface  has  a  reddish-brown  color;  the  inner 
bark  is  granular  brownish-yellow;  the  granular  coloring  being 
due  to  broken,  concentric  rings  of  yellow.  The  leaves  are  alter- 
nate, rounded  at  the  base,  pointed  at  the  tip,  from  7.5  to  16 
centimeters  long,  and  from  3  to  7  centimeters  wide.  The  fruit 
is  rounded,  4  to  15  millimeters  in  diameter,  and  with  two  wings 
which  are  5  to  9  centimeters  long,  and  sometimes  more  than 
a  centimeter  broad. 

The  heartwood  is  yellowish  with  rose-colored  streaks  and 
blotches  or  evenly  rose-colored.  When  seasoned,  the  color  is 
pale  yellow  with  reddish  or  light  yellowish-brown  markings. 
It  is  used  considerably  for  construction. 

This  species  is  common  and  widely  distributed  in  the  Phil- 
ippines. It  has  been  reported  from  the  following  localities: — 
Ilocos  Norte,  Ilocos  Sur,  Abra,  Pangasinan,  Zambales,  Nueva 
Ecija,  Bulacan,  Bataan,  Rizal,  Laguna,  Tayabas,  Camarines,  Al- 
bay,  Sibuyan  Island,  Capiz,  Iloilo,  Ticao  Island,  Samar,  Masbate, 
Zamboanga.  Anisoptera  thurifera  is  the  commonest  and  best 
known  species  of  the  genus  in  the  Philippines,  but  the  wood  of 
all  is  known  commercially  as  palosapis.  According  to  Fox- 
worthy,*  palosapis  ranks  about  tenth  in  order  of  abundance 
among  the  Philippine  woods  and  makes  up  about  1.5  per  cent 
of  the  volume  of  the  forests. 

Genus  D1PTEROCARPUS 
DIPTEROCARPUS  GRANDIFLORUS  Blanco.  (Figs.  16-19).  ApItong. 
Local  names:  Anahduon  (Camarines);  apitong  (Bataan,  Cagayan,  Isa- 
bela,  Abra,  Benguet,  Zambales,  Nueva  Ecija,  Bulacan,  Laguna,  Tayabas, 
Camarines,  Albay,  Mindoro,  Sibuyan  Island,  Samar,  Negros,  Palawan)  ; 
baldu  (Misamis,  Sibuyan  Island,  Negros,  Capiz,  Misamis,  Agusan) ;  danldg, 
litis  (Capiz) ;  duen  (Isabel a) ;  duko  (Isabela;  Apaya6) ;  duko,  pamalalien 
(Cagayan) ;  hagakhdk  (Sibuyan  Island) ;  himpagtdn  (Samar) ;  kamuyau 
(Palaui  Island,  Cagayan);  matopdho,  may  apis  (Tayabas);  pagsahiiigan 
(Laguna) ;  pamantulen  (Pangasinan) ;  pamamteen  (Cagayan,  Camari- 
nes) ;  pdnau  (Bataan,  Zambales,  Rizal);  pdnau  verdadero  (Bulacan). 

*  Foxworthy,  F.  W.,  Philippine  Dipterocarpaceae,  II.  Philippine  Journal 
of  Science,  Volume  13  (1918),  pages  163-197. 
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FIGURE    15.    BARK    AND    LEAVES    OF    ANISOPTERA    THURIFERA     (PALOSAPIS),    THE 
SOURCE  OF  PALOSAPIS  RESIN. 
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BALAU    (APITONG)   RESIN 

Oil  obtained  from  the.  trunk  of  this  tree  is  known  as  balau, 
and  is  used  locally  as  an  illuminant,  for  varnishing,  and  for 
caulking  boats.  Balau  resin  used  as  a  varnish  produces  a  very 
brilliant,  tough,  and  durable  coating  and  according  to  Bacon  * 
seems  to  have  properties  that  would  make  its  general  use  for 
varnish  manufacture  desirable.  It  has,  however,  the  serious 
disadvantage  of  drying  very  slowly  and,  in  its  original  state, 
has  not  yet  been  successfully  combined  with  linseed  oil  or  other 
dryers.  Bacon,  by  distillation,  obtained  a  hard,  yellow,  lustrous 
resin  soluble  to  the  extent  of  about  75  per  cent  in  alcohol  or 
turpentine,  the  solutions  giving  hard,  lustrous  varnish  coatings. 
This  resin  dissolves  completely  in  two  volumes  of  linseed  oil  and 
two  of  turpentine,  giving  a  varnish  which  dries  slowly  (five 
days)  to  a  tough,  hard  coating. 

Balau  is  collected  by  chopping  into  the  tree  and  making  a 
cavity  where  the  oil  can  collect.  Often  the  cuts  extend  half- 
way through  the  trunk.  The  flow  may  amount  to  more  than 
a  kilo  per  day.  It  is  customary  to  remove  the  resin  every  few 
days  and  to  apply  fire  to  the  cuts  at  frequent  intervals.  It  is 
reported  that  the  same  tree  can  be  tapped  for  a  number  of  years. 
Tapping  usually  results  in  the  entrance  of  decay  organisms 
and  the  ultimate  death  of  the  tree.  For  this  reason  all  trees 
which  are  tapped  for  balau  should  be  cut  and  used  for  timber 
before  the  wood  is  destroyed. 

Balau  is  a  thick  fluid  when  fresh,  but  hardens  after  long 
exposure  to  a  semi-plastic  condition.  The  total  recorded  pro- 
duction in  1917  was  54,080  kilos. 

According  to  Clover  f  bal&u  consists  of  a  solid  resin,  water, 
and  a  volatile  oil  which  is  present  to  the  extent  of  about  35 
per  cent.  Balau  has  a  feeble,  characteristic  odor  and  dissolves 
in  the  usual  organic  solvents  except  alcohol.  The  water  which 
the  oil  contains  appears  to  be  chemically  combined  and  is  not 
removed  easily  by  distillation.  When  distilled  directly,  all  the 
water  and  a  portion  of  the  oil  passes  over  below  260°.  A  sample 
was  distilled  under  diminished  pressure  (40  mm.)  at  151°  to 
154°.     The  optical  rotation  of  this  fraction  was  78°.5  (10  cen- 

timeters,  30°).     The  specific  gravity  was  ^3   =0.9127.     It  had 

♦  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  93. 

t  Clover,  A.  M.,  Philippine  wood  oils.  Philippine  Journal  of  Science, 
Section  A,  Volume  1  (1906),  page  195. 
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FIGURE  16.    DIPTEROCARPUS  GRANDIFLORUS   (APITONG),  A  SOURCE  OF  BALAU. 
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FIGURE   17.    BARK   AND   LEAVES  OF   DIPTEROCARPUS   GRANDIFLORUS    (APfTONG),    A 

SOURCE  OF  BALAU. 
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FIGURE  18.    FRUITS  OF  DIPTEROCARPUS  GRANDIFLORUS  (APfTONG). 
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a  light  yellow  color  and  the  characteristic  odor  of  balau.  Treat- 
ment with  sodium  shows  that  it  contains  no  alcoholic  substances. 
Although  it  reacts  with  halogen  acids,  it  was  not  possible  to 
separate  out  a  crystalline  substance  such  as  a  hydrochloride.  As 
the  range  in  the  boiling  point  of  balau  is  considerably  greater 
than  that  of  a  pure  chemical  compound,  it  is  probably  a  mixture 
of  sesquiterpenes. 

Bacon  *  performed  a  number  of  experiments  to  determine  the 
solubility  of  balau  in  various  solvents.  He  also  distilled  the 
resin  and  separated  the  distillate  into  various  fractions.  Dr. 
M.  V.  del  Rosario  made  determinations  on  these  fractions  and 
obtained  the  results  recorded  in  Table  6. 

Table  6. — Constants  of  fractions  of  Balau. 


No. 

Specific 
Suavity. 

20° 

4." 

Index 
number. 

Saponifi- 
cation 
number. 

Acid 
number. 

1 

0.9089 
0.8882 
0.9387 

268.8 
192.1 
120.9 

4.01 
10.7 
12.75 

1.8 
23.0 
18.0 

2 

8    fc 

Dipterocarpus  grandiflorus  reaches  a  height  of  from  40  to 
45  meters  and  a  diameter  of  180  centimeters.  The  bole  is 
straight  and  regular  and  from  25  to  30  meters  in  length.  The 
bark  is  from  6  to  8  millimeters  thick,  and  is  brittle.  It  varies 
in  color  from  a  brown  gray  to  a  light  gray.  It  is  shed  in  large 
scroll-shaped  plates  and  has  numerous  corky  pustules.  The 
inner  bark  has  a  reddish  color.  The  leaves  are  alternate, 
leathery,  smooth,  pointed  at  the  tip,  usually  rounded  at  the  base, 
from  19  to  30  centimeters  in  length,  and  from  9.5  to  17  centi- 
meters in  width.  The  flowers  are  about  5  centimeters  long, 
rose-colored,  fragrant,  and  borne  on  racemes  having  about  four 
flowers.  The  fruit  is  about  5  centimeters  long,  with  live  wing- 
like projections  from  the  sides,  and  at  one  end  two  wings  which 
are  14  to  23  centimeters  long  and  3  to  5  centimeters  wide. 

The  wood  is  moderately  hard  to  hard,  stiff,  and  strong.  The 
heartwood  is  light  ashy  red  to  reddish  brown  or  dark  brown. 
It  is  used  for  posts;  beams,  joists,  rafters;  flooring;  bridge  and 
wharf  constructions  except  piles;  wagon  beds;  ship  planking, 
barges  and  lighters;  ties,  paving  blocks,  mine  timbers;  cheap 
and  medium-grade  furniture. 


*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.     Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  93. 
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FIGURE  19.    DIPTEROCARPUS  GRANDIFLORUS   (APfTONG)    BOXED  FOR  RESIN. 

Digitized  by  VjUQQLc 


/ 


60  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

Apitong  is  the  most  generally  used  construction  wood  in  the 
Islands.  It  is  apparently  impossible  to  distinguish  com- 
mercially between  the  wood  of  the  different  species  of  Dipte- 
rocarpus  and  that  of  all  the  species  known  commercially  as 
apitong.  Apitong  is  the  most  abundant  wood  in  the  Philippine 
Islands,  composing,  according  to  Foxworthy,*  20  per  cent  of 
the  volume  of  our  commercial  forests. 

Dipterocarpus  grandiflorus  is  found  throughout  the  Philip- 
pine Archipelago,  and  has  been  reported  from  the  following 
localities:  Palaui  Island,  Cagayan,  Isabela,  Apayao,  Benguet, 
Ilocos  Sur,  Pangasinan,  Abra,  Nueva  Vizcaya,  Nueva  Ecija, 
Zambales,  Bataan,  Bulacan,  Rizal,  Laguna,  Tayabas,  Camarines, 
Mindoro,  Capiz,  Sibuyan  Island,  Albay,  Samar,  Negros,  Pala- 
wan, Misamis,  and  Agusan.  It  is  especially  plentiful  in  regions 
where  the  dry  season  is  pronounced. 

DIPTEROCARPUS  VERNICIFLUUS  Blanco.     (Figs.  20-22).  PANAU. 

Local  names:  Afu  (Ilocos  Norte);  apitong  (Mindoro,  Polillo,  Bataan, 
Tayabas,  Marinduque,  Leyte,  Laguna,  Samar) ;  baldu  (Rizal,  Zamboanga) ; 
duen,  lamilan  (Isabela) ;  gan-dn  (Camarines) ;  kalusuban  (Ilocos  Sur) ; 
kamuyau,  kurimau,  pagsaingin,  pamarnisen  (Cagayan) ;  lau&n  (Negros, 
Rizal,  Nueva  Ecija) ;  lipot  or  lipus  (Agusan) ;  lipus  (Surigao) ;  malapdho 
(Polillo) ;  matatalina  (Zamboanga) ;  padsahinQin  (Laguna) ;  pamantulen 
(Pangasinan) ;  pdnau  (Rizal,  Palawan,  Bataan,  Zambales,  Bulacan,  Panga- 
sinan, Davao,  Cotabato,  Cagayan,  Laguna,  Pampanga,  Tayabas,  Nueva 
Ecija.) 

BALAU    (PANAU)    RESIN 

Oil  obtained  from  the  trunk  of  this  species  is  very  similar 
to  bal&u  from  Dipterocarpus  grandiflorus,  is  used  for  the  same 
purposes,  and  is  regularly  called  balau.  This  oil  is  also  known 
as  oil  of  panau,  and  sometimes  as  malapaho. 

Clover,f  who  investigated  the  chemical  properties  of  oil  of 
panau  states  that  the  method  of  obtaining  this  oil  from  the  tree 
is  the  same  as  that  used  in  the  case  of  balau.  It  is  reported 
that  a  gallon  per  day  is  sometimes  obtained.  The  fresh  resin 
is  a  white,  viscous,  sticky  fluid  having  a  characteristic  odor 
by  which  it  is  distinguished  from  similar  products.  When  ex- 
posed to  the  air,  oxygen  is  absorbed  and  the  color  gradually  turns 
brown.  It  hardens  very  slowly  when  exposed  in  a  thin  film.  It 
is  insoluble  in  water,  but  dissolves  in  ether  or  chloroform  with 
the  separation  of  water.    When  distilled  with  a  free  flame  it  acts 

*  Foxworthy,  F.  W.,  Philippine  Dipterocarpaceae,  II.  Philippine  Journal 
of  Science,  Section  C,  Volume  13  (1918),  page  163. 

t  Clover,  A.  M.,  Philippine  wood  oils.  Philippine  Journal  of  Science, 
Section  A,  Volume  1  (1906),  page  198. 
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FIGURE    20.    DIPTEROCARPUS   VERNICIFLUUS       (PANAU),  A  SOURCE  OF  BALAU. 
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like  balau  and  yields  about  25  per  cent  of  water,  35  per  cent 
of  oil,  and  40  per  cent  of  solid  residue.  It  probably  consists 
of  water,  sesquiterpene  oils,  and  solids. 

Dipterocarpus  verrticifluus  reaches  a  height  of  40  to  45  meters 
and  a  diameter  of  160  to  180  centimeters.  The  bole  is  straight* 
regular,  and  reaches  a  length  of  28  to  32  meters.  It  usually 
has  very  prominent  buttresses.  The  bark  is  from  5  to  8  milli- 
meters thick,  light  brown  to  gray  in  color,  scaling  in  large 
patches,  and  is  covered  with  numerous  corky  pustules.  The 
inner  bark  is  brown  to  reddish  brown  and  stringy  in  texture. 
The  young  stems  and  the  midrib  and  secondary  nerves  of  the 
leaves  are  covered  with  long  hairs.  The  leaves  are  alternate, 
leathery,  pointed  at  the  tip,  rounded  at  the  base,  from  10  to  23 
centimeters  long,  and  6  to  13  centimeters  wide.  The  flowers 
are  about  4  centimeters  long,  white,  tinged  with  pink,  and  very 
fragrant.  The  fruits  are  rounded,  about  1.5  centimeters  in 
diameter  and  bear  two  long  wings  which  are  about  12  centi- 
meters in  length  and  2  or  3  centimeters  in  breadth.  The  wood 
is  very  similar  to  that  of  Dipterocarpus  grandiflorus  and  has 
the  same  uses. 

This  species  abounds  in  regions  with  a  pronounced  dry  season 
and  has  been  reported  from  the  following  localities:  Cagayan, 
Isabela,  Ilocos  Norte,  Ilocos  Sur,  Pangasinan,  Zambales,  Nueva 
Ecija,  Pampanga,  Bulacan,  Bataan,  Rizal,  Laguna,  Tayabas,  Ca- 
marines,  Marinduque,  Polillo,  Negros,  Samar,  Leyte,  Palawan, 
Misamis,  Surigao,  Agusan,  Davao,  Cotabato,  and  Zamboanga. 
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FIGURE  21.     DIPTEROCARPUS  VERNICIFLUUS  (PANAU),  A  SOURCE  OF  BfcUiD.O 
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GUMS 

Gums  are  amorphous  substances  which  exude  from  plants  or 
which  may  be  extracted  by  solvents.  The  true  gums,  such  as 
acacia  and  tragacanth,  have  the  property  of  either  dissolving  in 
water  or  taking  up  a  sufficient  amount  of  water  to  become  gluti- 
nous and  form  a  sticky  liquid  (mucilage) .  There  are,  however,  a 
number  of  well-known  substances  like  rubber  and  gutta-percha, 
which  resemble  the  true  gums,  but  are  insoluble  in  water. 
Substances  of  this  nature  are  obtained  from  plants  which  have 
capillary  tubes  containing  a  milky  juice.  This  juice  (latex) 
may  occur  in  the  stems,  leaves,  or  roots.  The  latex  ap- 
pears to  be  an  emulsion  which  contains  a  number  of  substances 
in  varying  proportions.  An  idea  of  the  composition  of  one  of 
these  milky  juices  may  be  obtained  from  the  following  figures  * 
which  represent  the  analysis  of  the  latex  of  Hevea  braziliensis, 
the  plant  from  which  para  rubber  is  obtained. 

Per  cent. 

Water   _ « 55.0 

Rubber    38.5 

Proteins    ...- 3.0 

Resins   3.0 

Mineral  matter  - 0.5 

The  latex  may  be  obtained  by  making  incisions  in  the  trunk 
of  the  tree.  This  cuts  the  latex  tubes  and  allows  the  milky 
juice  to  exude.  The  juice  thus  obtained  is  collected  in  small 
vessels  and  may  be  coagulated  in  various  ways,  such  as  by 
smoking  or  by  treatment  with  a  salt  solution.  The  latex  may 
also  be  extracted  by  other  mechanical  or  chemical  methods. 

The  most  important  substances  produced  in  the  Philippines 
which  may  be  classified  as  gums  are  rubber  and  gutta-percha. 
The  wild  rubber  is  small  in  amount,  and  the  native  plants  do 
not  appear  to  offer  any  prospect  for  a  considerable  industry. 
The  southern  Philippines  seem,  however,  to  be  well  suited  for 
the  production  of  plantation  rubber,  and  the  rates  of  growth 
of  Hevea  braziliensis  in  this  region  compare  favorably  with 
rates  elsewhere.f 

*  Rogers,  A.,  Industrial  chemistry,  1915,  page  704. 

t  Yates,  H.  S.,  The  growth  of  Hevea  braziliensis  in  the  Philippine  Islands. 
Philippine  Journal  of  Science,  Volume  14  (1919),  pages  501-523. 
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In  the  Philippines  very  little  rubber  has  yet  been  planted, 
despite  the  fact  that  the  United  States  is  the  world's  greatest 
consumer  of  crude  rubber.  The  imports  of  crude  rubber  into 
the  United  States  for  the  fiscal  year  ending  June  30,  1917, 
were  151,533,505  kilos  valued  at  1*378,657,3484  The  imports 
from  the  British  and  Dutch  East  Indies  for  the  same  period 
were  82,468,900  kilos  valued  at  ¥208,451,104.  At  the  present 
time  practically  all  the  plantation  rubber  produced  in  the  Phil- 
ippines is  grown  on  one  plantation  in  the  Island  of  Basilan. 
Several  other  plantations  are,  however,  beginning  to  produce 
rubber. 

Large  quantities  of  gutta-percha  have  been  collected  in  the 
southern  Philippines,  and  at  the  present  time  gutta-percha,  ob- 
tained from  wild  species,  is  still  being  exported.  However,  as 
in  the  case  of  rubber,  no  very  considerable  industry  can  be 
expected  until  the  trees  are  grown  in  plantations. 

The  next  most  promising  Philippine  gums  would  seem  to  be 
those  which  form  the  basis  of  chewing  gum.  Two  native  spe- 
cies of  Artocarpus  appear  worthy  of  note  in  this  respect,  while 
Achras  sapota  (chico),  the  source  of  gum  chicle,  is  grown  ex- 
tensively throughout  the  Archipelago  for  its  edible  fruits. 
Gum  chicle  is  exported  in  enormous  quantities  from  Mexico  to 
the  United  States,  where  it  is  the  principal  substance  used  in 
the  manufacture  of  chewing  gum.  In  the  Philippines  this  prod- 
uct has  apparently  never  been  collected. 

Family  ORCHIDACEAE 

Genus  GEODORUM 
GEODORUM  NUTAN3  (Presl)  Ames. 

Local  names:  Bandabok  (Palawan);  cebollas  del  monte  (Cavite) ;  hula 
(Manila);  lubi-lubi  (Negros). 

GEODORUM   NUTANS   GUM 

The  tuberous  roots  contain  a  substance  which  is  used  as  a  glue, 
especially  in  cementing  together  parts  of  mandolins,  guitars, 
and  other  musical  instruments.  In  preparing  the  glue  the  rhi- 
zomes are  first  cooked  and  then  finely  grated.  Glue  thus 
prepared  is  said  to  have  great  tenacity. 

Several  other  Philippine  orchids  are  used  for  the  same 
purpose. 

Geodorum  nutans  is  a  terrestrial  orchid  with  somewhat  fleshy 
underground  roots.    It  reaches  a  height  of  70  centimeters.     The 


t  India  Rubber  World,  Volume  57  (1917),  page  59. 
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FIGURE  23.    ARTOCARPUS  CUMINQIANA   (ANUBfNG),  A  SOURCE  OF  CHEWING  GUM. 
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shoot  bears  two  or  four  large  leaves,  which  are  variable  in  size. 
The  leaves  are  rather  narrow,  pointed,  and  up  to  35  centimeters 
in  length  and  7  centimeters  in  width.  The  flowering  shoots  are 
20  to  25  centimeters  in  length  and  leafless.  The  flowers  are  pale 
pink  to  purple,  about  1  centimeter  long  and  numerous. 

This  species  is  widely  distributed  in  the  Philippines  and  is  also 
found  in  Formosa.  It  occurs  particularly  in  thickets  and  open 
places. 

Family  MORACEAE 

Genus  ARTOCARPU3 
ARTOCARPU3  CUMINGIANA   Tree.     (Fig.  23).  AnubIng. 

Local  names:  Anubing  (Nueva  Ecija,  Tarlac,  Zambales,  Rizal,  Laguna, 
Tayabas,  Camarines,  Sorsogon,  Mindoro,  Nueva  Ecija,  Sibuyan) ;  anubling 
or  kanubling  (Camarines,  Albay,  Sorsogon) ;  bayukd,  iais  (Negros,  Iloilo) ; 
kalaudhan  (Bon toe) ;  kamanddg  (Cagayan) ;  koliung  (Abra) ;  kubi  (Ta- 
yabas, Mindoro,  Masbate,  Ticao,  Negros,  Surigao) ;  obien  or  ubien  (Abra, 
Ilocos  Sur,  Isabela,  Benguet,  Union). 

ANUBfNG  GUM 

The  latex  of  this  species  would  appear  to  be  promising  material 
for  chewing  gum. 

This  species  has  been  grown  in  plantations  at  Los  Baiios. 
Two  separate  lots  of  seeds  were  planted.  In  one  case  the  percent- 
age of  germination  was  61.7  and  in  the  other  28.7.  At  the  end 
of  7  years  the  average  rate  of  growth  was  2.5  meters. 

Artocarpus  cumingiana  is  a  tree  reaching  a  height  of  about  30 
meters  and  a  diameter  of  about  100  centimeters.  The  leaves  are 
alternate,  hairy,  pointed  or  slightly  heart-shaped  at  the  base,  and 
average  20  centimeters  long,  and  10  centimeters  wide.  The 
petioles  are  1  to  2  centimeters  long.  The  male  heads  are  pear- 
shaped  and  1  to  2  centimeters  long.  The  female  heads  are 
rounded  and  nearly  2  centimeters  in  diameter. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao. 

ARTOCARPUS    ELASTICA    Reinw.      (Fig.   24).  GuMfHAN. 

Local  names:  Antipolo  (Tayabas,  Samar) ;  gumihan  (Camarines,  Albay, 
Sorsogon);  tugup  (Surigao,  Davao). 

GUMfHAN  GUM 

The  latex  of  this  tree  hardens  into  a  somewhat  brittle  sub- 
stance resembling  in  color  and  consistency  the  stick  chewing 
gum  put  on  the  market  years  ago,  before  it  was  blended  with 
sugar  and  flavored.  As  far  as  is  known,  the  gum  of  Artocarpus 
elastica  has  not  been  collected  in  quantity  nor  has  any  analysis 
been  made  of  it  The  latex  of  some  species  of  Artocarpus  is 
used  locally  in  compounding  bird  lime. 
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FIGURE  24.    ARTOCARPUS  ELA8TICA    (GUMfHAN),  A   SOURCE  OF  CHEWING  GUI 
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Heyne  *  reports  that  oil  from  the  seeds  of  Artocarpus  elastica 
is  used  in  cooking  and  as  a  hair  oil. 

Artocarpus  elastica  is  a  stately  tree  with  trunks  60  to  90  cen- 
timeters in  diameter.  The  leaves  are  alternate,  crowded,  obtuse 
at  both  ends,  occasionally  lobed  towards  the  apex,  the  larger 
ones  20  to  30  centimeters  wide,  and  60  to  90  centimeters  long. 
The  male  spikes  are  cylindrical,  oblong,  soft  or  spongy,  and 
yellowish.  The  female  heads  are  somewhat  rounded  or  ellip- 
tical. The  fruit  is  heavy,  at  least  10  centimeters  long,  and 
covered  with  brownish,  hairy  appendages.  The  seeds  are  em- 
bedded in  whitish,  more  or  less  gummy  pulp  of  a  delicious  tart 
flavor.  They  resemble  peanuts,  and  when  roasted  have  a  similar 
flavor. 

There  are  about  twenty  species  of  the  genus  Artocarpus,  all 
having  latices  which  resemble  those  of  anubing  and  gumihan, 
and  which  are  used  for  various  purposes  such  as  making  bird- 
lime and  other  sticky  substances. 

Family  LEGUMINOSAE 

Genus   ACACIA 
ACACIA   FARNE3IANA   Willd.  Ar6ma. 

The  gum  of  this  species  is  mentioned  under  the  heading  of 
essential  oils. 

Genus  3ESBANIA 

3E3BANIA   GRAN Dl FLORA   Pers.  KatTJRAI. 

Local  names:  Diana  (Davao) ;  katUri  (Pampanga,  T  ay  abas) ;  katudai 
(Ilocos  Norte  and  Sur,  Abra,  Nueva  Vizcaya,  Pangasinan,  Union) ;  katurai 
(Cagayan,  Pangasinan,  Tarlac,  Bulacan,  Zambales,  Bataan,  Rizal,  Taya- 
bas,  Manila,  Batangas,  Laguna,  Mindoro,  Camarines,  Zamboanga) ;  gauai- 
gduai  (Manila,  Camarines,  Albay,  Sorsogon,  Capiz,  Negros) ;  gaui-gdui 
(Guimaras  Island). 

KATTJRAI  GUM 

This  species  produces  a  clear  gum  used  locally  as  a  substitute 
for  gum  arabic.  The  flowers  and  young  fruits  are  cooked  and 
eaten  as  vegetables. 

Sesbania  grandiflora  is  a  tree  5  to  10  meters  in  height.  The 
leaves  are  alternate,  20  to  30  centimeters  long,  and  pinnate  with 
20  to  40  pairs  of  leaflets,  which  are  2.5  to  3.5  centimeters  long. 
The  flowers  are  white  and  from  7  to  9  centimeters  long.  The 
pods  are  20  to  60  centimeters  long,  7  to  8  millimeters  wide,  some- 
what curved,  and  contain  many  seeds. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  2 
(1916),  page  49. 
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This  species  is  not  uncommon  in  cultivation  in  the  Philippines, 
and  is  half  wild. 

Family  EUPHORBIACEAE 

Genus    MACARANGA 
MACARANGA  TANARIUS  Muell-Arg.  BlN(JN&A. 

Local  names:  Alangabun,  anabun  (Bagobo) ;  bagambdng,  ma-dsim  (Ri- 
zal);  bilua  (Pampanga) ;  biluan,  binungan,  malabunga,  biludn4altiki  (Ba- 
taan) ;  bilunjja  (Tayabas) ;  bing-ua  (Nueva  Vizcaya) ;  binunfja  (Bataan, 
Bulacan,  Rizal,  Laguna,  Camarines,  Polillo,  Mindoro,  Guimaras  Island, 
Negros,  Palawan);  binuga,  lunfiakan,  (Davao) ;  gamu,  sdmuk  (Cagayan) ; 
ginabang  (Benguet) ;  labauel  (Lepanto) ;  lagan  (Bisaya) ;  lagaon,  ligabon 
(Manobo) ;  malabuiija  (Mindanao) ;  minddng  (Camarines) ;  minunga 
(Agusan) ;  sdmak  (Ilocos  Norte,  Abra,  Camiguin  Island). 

BINtjtffcA  gum 

A  glue  used  for  fastening  together  the  parts  of  musical  in- 
struments such  as  guitars,  violins,  etc.,  is  obtained  from  the 
bark  of  this  tree.  The  bark  is  tapped  by  V-shaped  incisions, 
and  the  sap  collected  and  used  shortly  afterwards.  It  is  said 
that  if  the  sap  is  allowed  to  stand  until  it  becomes  sticky,  it 
is  worthless  for  the  above-mentioned  purposes.  Heyne  *  men- 
tions a  similar  use  in  Java. 

Macaranga  tanarius  is  a  small  tree  reaching  a  height  of  4  to 
8  meters.  The  leaves  are  alternate,  10  to  25  centimeters  long, 
shield-shaped,  with  the  petiole  attached  to  the  lower  surface 
within  the  margin. 

This  species  is  very  common  and  widely  distributed  in  open 
places  and  second-growth  forests  throughout  the  Philippines. 

Family  SAPOTACEAE 

Genus   ACHRAS 
ACHRA3   8APOTA   L.  CHfCO. 

CHICLE  GUM 

Gum  chicle,  which  is  the  principal  substance  used  in  the  manu- 
facture of  chewing  gum,  is  derived  from  the  bark  of  this  plant. 
In  the  Philippines,  Achras  sapota  is  extensively  grown  for  its 
edible  fruits  known  as  chicos.  No  gum  chicle  is  produced  locally, 
although  it  would  seem  that  it  might  be  a  profitable  industry. 
The  following  short  account  of  gum  chicle  is  taken  from  the 
National  Standard  Dispensatory.f 

Somewhat  like  Gutta-percha  in  its  general  nature  is  Chicle,  or  Gum 

*  Heyne,   K.,   De  Nuttige  Planten   van   Nederlandsch-Indie,   Volume   3 
(1916),  page  86. 
t  National  Standard  Dispensatory  (1905),  page  751. 
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Chicle,  now  the  principal  substance  used  in  the  manufacture  of  chewing- 
gum,  and  derived  from  Achras  Sapota  L.  (Sapota  Achras  Mill.,  the  Sabo- 
dilla,  Sapotilla,  White  sapota,  Naseberry,  or  Ya,  of  tropical  America,  where 
this  tree  supplies  one  of  the  most  important  edible  fruits.  Although  the 
substance  is  collected  in  many  parts  of  Mexico  and  Central  America,  the 
principal  sources  of  supply  are  in  Yucatan.  The  milk-juice  is  obtained 
from  incisions  made  in  the  bark,  performed  with  great  care  and  by  ex- 
perienced persons.  Tapping  may  occur  once  in  3  years  without  great 
danger  to  the  life  of  the  tree.  The  raw  milk  is  boiled  and  then  allowed 
to  harden  in  brick-shaped  moulds.  If  carefully  prepared,  it  usually  turns 
out  of  a  white  or  whitish  color,  though  that  of  some  trees  is  said  to  turn 
out  red  in  any  case,  a  result  which  will  also  occur  if  the  ordinary  milk  be 
overcooked.  If  undercooked,  it  retains  a  large  percentage  of  water,  pro- 
portionately reducing  its  value.  Various  devices  for  adulterating  sub- 
stances of  this  class  are  resorted  to.  Chicle  gum  of  good  quality  is  whitish, 
of  firm,  tenacious,  somewhat  elastic  consistency,  yet  may  be  crumbled 
between  the  fingers;  somewhat  aromatic  and  nearly  tasteless.  It  becomes 
plastic  on  chewing.  Examined  by  Prochozka  and  Endemann,  75  per  cent 
was  found  to  be  a  resin,  9  per  cent  calcium  oxalate  (with  traces  of 
magnesium  sulphate). 

Concerning  gum  chicle,  Hyde  *  states  that : 

*  *  *  The  best  grades  are  nearly  white  and  clean,  but,  if  overheated, 
a  red  gum  is  produced.  Consists  of  an  oxidized  hydrocarbon,  closely  related 
to  caoutchouc.  Softens  in  the  mouth,  and  is  tasteless  but  aromatic  when 
heated.  Sp.  gr.  1.05.  Soluble  in  chloroform,  carbon  tetrachloride,  benzine, 
and  somewhat  in  alcohol. 

Uses. — Transmission  belts,  dental  surgery,  substitute  for  gutta  percha, 
and  more  especially  for  chewing-gum. 

According  to  Rogers,t  the  trees  yield  about  six  to  eight  pounds 
of  gum.  Most  of  the  chicle  imported  into  the  United  States  is 
used  in  making  chewing  gum.  For  this  purpose,  washed  and 
dried  chicle  is  mixed  with  flavoring  materials  and  fragrant  oils. 

DannerthJ  gives  detailed  methods  for  analyzing  the  crude 
gum*.  An  idea  of  its  composition  may  be  obtained  from  the 
following  figures  (Dannerth)  showing  the  analysis  of  a  sample 
from  Yucatan : 

Per  cent. 

Aceton-soluble  matter  (resins)..... 40.00 

Gutta  (and  carbohydrates)..™ 17.40 

Proteins 0.60 

Sand  and  foreign  matter 2.30 

Water   85.00 

Mineral  matter  (ash) 4.70 

*  Hyde,  F.  S.,  Solvents,  oils,  gums,  waxes  and  allied  substances  (1913), 
page  41. 

t  Rogers,  A.,  Industrial  chemistry  (1915),  page  722. 
J  Dannerth,  F.,  Journal  of  Industrial  and  Engineering  Chemistry,  Vol- 
ume 9  (1917),  page  679. 


Digitized  by  VjOOQlC 


GUMS 


73 


FIGURE  25.    PALAQUIUM   AHERNIANUM    (KALIPAYA),   A    SOURCE  OF      GUTTA-PERCHA. 
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Dannerth  says  that  in  1916  approximately  7,347,000  pounds 
of  chicle  were  imported  into  the  United  States.  This  is  equiv- 
alent to  about  30,000,000  pounds  of  chewing  gum. 

Genus    PALAQUIUM 
PALAQUIUM  AHERNIANUM   Merr.     (Figs.  25-28).  KALIPAYA. 

Local  names:  Kalapia,  kalipdya  (Zamboanga) ;  salikut  (Surigao) ;  sa- 
lukut  (Bukidnon). 

GUTTA-PERCHA 

A  number  of  species  of  this  genus  produce  gutta-percha. 
The  Philippine  species  containing  gutta-percha  are  numerous,  but 
in  most  cases  the  grade  is  apparently  too  poor  to  make  its  col- 
lection profitable.  The  best  known  of  the  Philippine  gutta-percha 
trees  is  Palaqium  ahernianum.  In  the  Philippines,  commercial 
gutta-percha  is  apparently  confined  largely,  if  not  entirely,  to 
Mindanao  and  Tawi-Tawi.  Here  gutta-percha  trees  formerly 
existed  in  considerable  numbers,  but  the  method  of  collection 
has  resulted  in  the  destruction  of  the  trees  until,  at  the  present 
time,  the  supply  in  accessible  regions  has  been  almost  entirely 
depleted.  Formerly  considerable  quantities  of  gutta-percha 
were  exported  from  the  Philippines,  but  now  the  amount  ex- 
ported is  small.  In  Table  7,  are  given  the  exports  for  the  years 
1915  to  1918. 

Table  7. — Amount  and  value  of  gutta-percha  exported  from  the  Philippine 
Islands  for  the  years  1915  to  1918. 


Year. 


1915. 
1916. 
1917.. 
1918.. 


Amount. 

I 
Value.  ' 

Kilo- 

ffrttnut. 

Peace. 

31,650 

81.148 

29.962 

22.898 

14,859 

11.640 

2.834 

2.007  1 

Although  the  potential  supply  has  been  greatly  depleted,  the 
amount  exported  would  increase  considerably  if  the  collectors 
received  a  higher  price.  At  the  present  time  gutta-percha  is 
collected  in  a  desultory  manner  and  sold  to  Chinese  merchants 
at  a  small  price.  It  then  passes  through  several  hands  and  most 
of  it  finally  reaches  Singapore. 

According  to  Sherman,*  who  made  an.  extensive  study  of 

*  Sherman,  Jr.,  P.  L.  The  gutta-percha  and  rubber  of  the  Philippine 
Islands.  Bureau  of  Government  Laboratories  Publication  No.  7  (1903), 
page  7. 
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gutta-percha  in  the  Philippines,  the  usual  method  of  collection  is 
as  follows: 

*  *  *  The  tree  is  first  cut  down  and  the  larger  branches  at  once 
lopped  off,  the  collectors  say  to  prevent  the  gutta-percha  milk  from  flowing 
back  into  the  small  branches  and  leaves.  As  has  been  previously  stated 
the  milk  or  latex  is  contained  in  the  layers  of  the  bark  and  leaves,  in  small 
capillary  tubes  or  ducts.  .  .  To  open  these  so  as  to  permit  the  maximum 
amount  of  the  milk  to  escape,  the  natives  cut  rings  in  the  bark  about  two 
feet  apart  along  the  entire  length  of  the  trunk.  The  milk  as  it  flows  out 
is  collected  in  gourds,  coconut  shells,  large  leaves,  or  in  some  districts 
in  the  chopped-up  bark  itself,  which  is  left  adhering  to  the  tree  for  the 
purpose  of  acting  as  a  sort  of  sponge.  *  *  *.  After  one  or  two  hours, 
when  the  milk  has  ceased  to  flow,  the  contents  of  the  receptacles  are  united 
and  boiled  over  a  fire  for  the  purpose  of  finishing  the  partial  coagulation. 
The  warm,  soft  mass  is  then  worked  with  cold  water  until  a  considerable 
amount  of  the  liquid  is  mechanically  inclosed.  To  further  increase  the 
weight,  chopped  bark,  stones,  etc.,  are  added  and  the  whole  mass  worked 
into  the  required  shape  with  most  of  the  dirt  on  the  inside. 

Sherman  characterizes  this  method  as  very  wasteful,  since 
the  tree  usually  falls  in  such  a  way  that  it  is  not  possible  to 
ring  the  trunk  on  all  sides.     He  says: 

*  *  *  As  a  general  thing  from  one-third  to  one-half  of  it  is  inacces- 
sible to  the  process  of  ringing,  and  all  the  milk  within  this  portion  is 
consequently  lost.  Even  the  larger  limbs  are  not  deemed  worth  ringing 
and  consequently  all  the  milk  in  them  and  in  the  leaves  also  goes  to  waste; 
to  this  must  be  added  the  considerable  quantity  spilled  on  the  ground 
through  carelessness  and  lack  of  enough  receptacles  for  every  cut  or  bruise 
from  which  the  milk  flows. 

Furthermore,  no  matter  how  much  cutting  is  done,  all  of  the 
milk  will  not  flow  from  the  trunk.  Sherman  collected  a 
measured  quantity  of  bark,  after  no  more  gutta-percha  could 
be  collected  by  the  method  described  above,  and  extracted  all 
of  the  gutta-percha  which  it  contained.  From  this  he  estimated 
that  ten  times  more  gutta-percha  was  left  than  collected.  Per- 
haps an  even  greater  disadvantage  of  the  usual  method  of 
collection  is  that  it  destroys  the  trees  and  therefore  reduces 
the  potential  supply.     Concerning  this  point  Sherman  states: 

It  is  fortunate  that  only  the  full-grown  trees  contain  enough  gutta 
percha  to  repay  the  work  of  felling,  ringing,  etc.;  otherwise  the  complete 
extermination  of  the  gutta-percha  forest  would  only  be  a  matter  of  a 
year  or  so.  On  the  other  hand  the  felling  of  all  the  trees  old  enough  to 
bear  seed  works  to  the  same  end  with  a  somewhat  longer  time  limit. 

Gutta-percha  is  cleaned  by  the  Chinese  merchants,  who  ship 
it  to  Singapore.  The  account  of  this  process  given  below  is 
taken  from  a  report  by  W.  I.  Hutchinson,  formerly  of  the  Bu- 
reau of  Forestry : 
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The  classification  of  gutta-percha  depends  largely  on  its  flexibility,  and 
freeness  from  bark  and  other  forms  of  dirt.  The  first  class  product  is 
almost  pure  white  in  color,  and  contains  but  a  small  amount  of  foreign 
matter.  The  second  and  third  class  gum  has  a  pinkish  tinge  the  amount 
of  bark,  stones,  sticks,  etc.  varying  from  20  per  cent  to  50  per  cent  or  more. 

First  class  or  white  gutta  is  rarely  worked  over,  but  the  inferior  grades 
are  almost  always  subjected  to  a  cleaning  process  before  being  shipped, 
on  account  of  the  low  price  that  "dirty"  gutta  commands  in  the  Singapore 
market. 

The  first  step  in  the  cleaning  process  is,  to  cut  or  tear  the  balls  or 
rolls  of  gutta  into  small  pieces.  If  the  rolls  are  large  they  are  often 
placed  in  hot  water  and  allowed  to  soften  slightly,  in  order  to  facilitate 
the  separation  of  the  sheets  or  strips. 

As  soon  as  a  large  amount  of  the  product  has  been  thus  prepared,  a 
fire  is  kindled  under  a  stone  oven,  in  the  top  of  which  a  large  caldron, 
three  feet  or  more  in  diameter,  has  been  sunk.  This  caldron  is  filled  two- 
thirds  full  of  water,  the  "scrap"  gutta  dumped  in,  and  the  whole  mass 
allowed  to  boil  until  the  gum  becomes  soft  and  stringy. 

After  boiling  for  a  short  time  the  bark  contained  in  the  "scrap"  colors 
the  water  a  deep  blood-red-brown,  and  stains  the  softened  gutta  a  pinkish 
tinge.  Some  of  the  Chinos  add  varying  quantities  of  salt  to  the  liquid, 
probably  "to  set"  the  color,  although  they  one  and  all  deny  that  this  is 
the  reason. 

When  the  gutta  is  soft  enough  to  be  worked,  it  is  dipped  out  with  a 
bejuco  sieve  or  a  shovel,  five  or  six  quarts  being  placed  in  a  heap  upon  a 
broad  flat  board.  Over  this  steaming  mass  a  sack  is  thrown,  upon  which 
a  native,  after  dipping  his  feet  in  cold  water,  treads,  thus  causing  the 
gum  to  spread  out  in  a  broad,  flat  sheet.  If  there  is  considerable  dirt 
present  it  is  usual  to  work  over  the  mass  with  a  large  meat  fork  or  a 
paddle,  shaking  out  as  much  of  the  bark,  etc.,  as  possible. 

As  *oon  as  the  forking  process  is  finished,  tramping  is  again  resorted 
to,  this  time  without  the  sack.  When  the  gutta  has  again  been  worked 
into  a  sheet,  water  is  thrown  upon  it,  a  native  meanwhile  brushing  it 
vigorously  with  a  stiff  broom,  and  occasionally  removing  a  large  piece  of 
dirt  with  his  hands. 

While  the  sheet  is  being  turned  over,  the  board  on  which  it  has  been 
resting  is  either  brushed  or  washed  clean. 

Tramping  is  done  altogether  with  the  heels,  the  men  maintaining  their 
balance  by  holding  to  a  rope  stretched,  some  five  feet  above  the  ground, 
in  front  of  the  board. 

After  a  time  when  the  gutta  becomes  too  hard  to  be  dented  by  the  heel, 
wooden  mallets,  or  sticks  similar  to  those  used  by  the  natives  in  hulling 
rice,  are  employed  for  beating. 

At  the  completion  of  each  tramping  or  beating  operation,  a  sheet  2  ft. 
wide,  3  ft.  or  more  in  length,  and  1  in.  thick,  is  obtained,  which  is  folded 
into  as  small  a  roll  as  possible,  preparatory  to  the  next  tramping. 

The  cleaning  operation  being  finished,  the  sKeet  is  folded  into  an  oblong 
mass,  12  in.  long,  6  to  8  in.  wide,  and  5  in.  thick,  having  a  weight  of  from 
8  to  12  pounds. 

Three  men,  who  receive  a  peso  a  day  each,  two  working  on  the  gutta 
and  one  carrying  water,  can  clean  three  piculs  per  day. 

Another  method  of  cleaning  gutta-percha  is  to  boil  it  in 
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water  to  which  petroleum  has  been  added.  The  petroleum  is 
said  to  facilitate  the  removal  of  dirt  and  resin.  After  the 
first  boiling  the  gutta-percha  is  ground  and  boiled  again  with 
water,  the  process  being  repeated  several  times.  This  method 
apparently  results  in  a  high-grade  product. 

Gutta-percha  is  now  being  grown  successfully  in  plantations 
in  a  number  of  tropical  countries,  but  not  in  the  Philippines. 
According  to  Foxworthy :  * 

Successful  extraction  of  gutta  from  the  leaves  is  done  by  the  Dutch 
and  the  cultural  methods  adopted  in  the  plantation  are  devoted  exclusively 
to  leaf  production.     *     *     * 

No  great  development  of  the  gutta-percha  industry  in  the 
Philippine  Islands  can  be  expected  until  the  trees  are  grown 
in  plantations. 

The  most  important  use  of  gutta-percha  is  for  the  insulation 
of  submarine  and  underground  electrical  cables.  It  is  also 
utilized  considerably  in  the  manufacture  of  surgical  appliances, 
funnels,  bottles,  and  other  articles  which  come  in  frequent  con- 
tact with  acids.  For  these  purposes  it  is  valuable  on  account 
of  the  ease  with  which  it  can  be  sterilized  and  its  resistance  to 
acids.     A  familiar  form  is  as  the  outer  covering  of  golf  balls. 

PcUaqvium  aJiernianum  is  a  tree  reaching  a  height  of  about 
40  meters  and  a  diameter  of  1.5  meters.  The  leaves  are  alter- 
nate, pointed  at  both  ends,  wider  toward  the  tip  than  near  the 
base,  from  12  to  20  centimeters  long,  the  lower  surface  velvety 
and  with  a  rusty  color.  The  flowers  occur  singly  or  in  groups 
of  two  or  three  on  wart-like  growths  on  the  stem.  The  fruits 
are  one-seeded,  somewhat  rounded,  and  about  2.5  centimeters 
in  diameter. 

This  species  is  apparently  confined  to  Mindanao. 

Genus   PAY  EN  A 
PAYENA    LEERII    Kurz.      (Fig.    29). 

GUTTA-PERCHA 

According  to  Heyne  f  this  tree  produces  a  very  good  grade 
of  gutta-percha. 

This  species  has  been  collected  once  in  Mindanao  and  once 
in  Tawi-Tawi. 


*  Foxworthy,  F.  W.,  Minor  forest  products  and  jungle  produce.  'Gov- 
ernment of  British  North  Borneo,  Department  of  Forestry  Bulletin  No.  lf 
Part  II  (1916),  page  45. 

t  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  4 
<1917),  page  12. 
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FIGURE  29.    LEAVES  AND  FRUIT  OF  PAYENA  LEERII,  A  SOURCE  OF  QUTTA-PERCHA. 
168837 6 
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Family  APOCYNACEAE 

Genus   CHONEMORPHA 
CHONEMORPHA    ELA8TICA  Merr.     (Figs.   30,  31).  Lisid. 

Local  names:  Goma,  lisid  (Apayao). 

RUBBER 

In  the  Philippines  there  are  a  number  of  species  of  native 
plants  which  furnish  rubber,  but  the  only  one  known  to  yield 
rubber  of  a  high  grade  is  Chonemorpha  elastica.  Concerning 
the  collection  and  quality  of  rubber  from  this  plant,  Sherman 
writes:* 

The  Philippine  rubber  collectors  are  Samal  and  Joloano  Moros  living  in 
Tawi-Tawi  and  the  adjacent  coral  islands.  The  method  of  coagulation 
used  by  them  was  undoubtedly  learned  from  the  Moros  of  North  Borneo, 
who  with  the  Dyaks  collect  much  of  the  rubber  in  that  island.  It  consists 
in  first  pulling  the  vine  down  to  the  ground  so  as  to  be  better  able  to  tap 
it  along  its  entire  length.  The  milk  is  caught  in  cocoanut  shells  or  leaves, 
and  coagulated  by  pouring  into  sea  water.  The  coagulation  is  almost 
instantaneous,  and  when  properly  manipulated  a  large  amount  of  water 
can  be  mechanically  inclosed  inside  the  large  balls  along  with  plenty  of 
chopped-up  bark.  The  resulting  rubber,  of  which  I  secured  many  samples, 
is  white,  tough,  and  very  elastic  so  long  as  it  is  kept  in  sea  water.  On 
exposure  to  the  air  it  blackens  and  decomposition  slowly  sets  in. 

'  The  chemical  analysis  of  a  sample  of  this  rubber,  after  much  of  the 
dirt  and  water  had  been  removed,  resulted  as  follows: 

Per  cent. 

Dirt - - 3.76 

Rubber 81.57 

Resins   3.16 

Water 11.51 

Formerly  this  species  existed  in  considerable  numbers  in 
Basilan  and  Tawi-Tawi,  but  the  method  of  collection  described 
above  has  naturally  lessened  the  potential  supply,  and  will  reduce 
it  to  such  an  extent  that  it  will  not  be  profitable  to  gather  the 
rubber.  No  extensive  industry  can  be  expected  from  the  col- 
lection of  rubber  from  this  vine. 

Chonemorpha  elastica  is  a  large,  woody  vine.  The  leaves  are 
opposite,  thin,  rounded  or  slightly  pointed  at  the  base,  pointed 
at  the  tip,  15  to  20  centimeters  long,  and  8  to  15  centimeters 
wide.  The  flowers  are  white,  fragrant,  and  about  3  centimeters 
wide. 

This  species  has  been  reported  from  Cagayan,  Apayao,  Ben- 
guet,  Cavite,  Mindanao,  Basilan,  and  Tawi-Tawi. 

*  Sherman,  Jr.,  P.  L.  The  gutta-percha  and  rubber  of  the  Philippine 
Islands.  Bureau  of  Government  Laboratories  Publication  No.  7  (1903), 
page  39. 
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FIGURE  3a    CHONEMORPHA  ELASTICA  (LISID),  A  RUBBER  VINE.     XJ. 
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FIGURE  32.    PARAMERIA  PHILIPPINENSIS,    (DUGTUNQ-AHAS)   A  RUBBER  VINE.    XI. 
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Genus  PARAMERIA 

PARAMERIA  PHILIPPINENSIS  Radlk.  (Figs.  32,  33).  Dugtung-Ahas. 
Local  names:  Dugtung-dhas  (Rizal) ;  ikding  nga  purau  (Igorot) ;  ing- 
giu  na  puti  (Bataan) ;  karkarsdng  (Benguet) ;  fami  na  putt  (Pampanga) ; 
Iwpi-it  (Ilocos  Sur) ;  jyarugtong-dhas  (Bulacan,  Zambales,  Rizal) ;  partadn 
(Ilocos  Sur) ;  ptdang-pulang  (Zambales) ;  soda  (Benguet) ;  tagulanai 
(Rizal). 

RUBBER 

This  species  yields  rubber  which  is  seemingly  of  rather  poor 
grade.  It  has  never  been  collected  to  any  great  extent.  Lo- 
cally the  vine  is  apparently  better  known  as  a  snake  medicine 
than  as  a  rubber  plant. 

The  bark  of  this  species  is  also  used  for  making  rope  and  for 
tying  rice  bundles. 

Pardmeria  philippinensis  is  a  woody  vine.  The  leaves  are 
from  7  to  10  centimeters  in  length,  somewhat  oval  in  outline, 
and  pointed  at  both  ends.  The  flowers  are  fairly  small,  white, 
and  occur  in  clusters.  The  fruits  are  very  long  and  slender; 
the  parts  between  the  seeds  are  very  narrow.  The  seeds  are 
about  a  centimeter  in  length,  sharply  pointed  at  one  end,  and 
at  the  other  end  crowned  with  numerous  white  hairs  about  2.5 
centimeters  long. 

This  species  is  common  and  is  widely  distributed  in  the 
Philippines. 

Family  BORRAGINACEAE 

Genus   CORDIA 
CORDIA  MYXA  L.  An6nang. 

an6nang  gum 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  fibers. 

Locally,  a  paste  is  prepared  from  the  fruits. 
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FIGURE  33.    A  PIECE  OF  DRY  BARK  FROM  PARAMERIA  PHILIPPINENSIS,  BROKEN  AND 
PULLED  APART,  SHOWING  THE  RUBBER. 
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Vegetable  oils  are  found  naturally  in  the  seeds  of  plants,  and 
in  many  species  the  oil  accumulates  in  considerable  quantities. 
Many  of  these  seed  oils  are  edible,  while  others  are  useful  for 
their  medicinal  properties  or  for  the  manufacture  of  paints, 
soaps,  candles,  or  other  practical  purposes.  In  general,  to  ob- 
tain these  oils,  the  seeds  are  first  shelled.  Although  the  oil  may 
be  obtained  usually  from  the  shelled  seeds  by  extraction  with 
organic  solvents  such  as  ether,  the  more  general  method  is  to 
subject  the  dried,  shelled  seeds  to  pressure.  This  process  expels 
the  oil,  leaving  a  dried,  crushed  meal  known  as  oil  cake.  The 
cake  may  be  used  for  various  purposes,  depending  upon  its  com- 
position. If  it  does  not  contain  injurious  substances,  it  may  be 
utilized  for  cattle  food.  Sometimes  the  oil  cake  is  also  em- 
ployed as  fertilizer  or  fuel.  The  expelled  oil  is  filtered  and,  if 
necessary,  subjected  to  further  methods  of  refinement. 

Edible  oils  usually  contain  both  solid  and  liquid  fats.  Since 
fat  is  generally  recognized  as  an  indispensable  constituent  of 
human  food,  these  edible  oils  are  consequently  substances  of  con- 
siderable importance.  The  fatty  oils  are  sometimes  called  fixed 
oils,  because  when  a  drop  of  one  of  these  oils  is  placed  on  wood 
it  forms  a  rather  permanent  spot  which  does  not  evaporate 
readily  on  exposure  to  the  air. 

Fats  (glycerides)  consist  essentially  of  glycerol  (glycerin) 
combined  with  certain  fatty  acids  such  as  oleic,  palmitic,  and 
stearic.  The  fats  are  usually  insoluble  in  water,  but  dissolve 
readily  in  organic  solvents.  When  boiled  with  an  alkali  solu- 
tion they  are  decomposed  (saponified)  and  converted  into  the 
alkali  salts  (soaps)  of  the  fatty  acids  present,  and  glycerol. 
When  fats,  or  edible  oils  containing  fats,  are  exposed  to  light 
and  air  for  a  considerable  length  of  time,  they  gradually  de- 
compose, forming  free  acids  and  other  products,  which  have 
an  unpleasant  taste  and  odor.  Oil  which  has  been  decomposed 
in  this  manner  is  said  to  be  rancid.  When  decomposition  has 
begun,  the  presence  of  micro-organisms  appears  to  hasten 
these  chemical  changes.  If  the  dried  seeds  are  prepared  prop- 
erly and  the  oil  obtained  from  them  properly  preserved,  this 
decomposition  can  be  hindered  greatly  and  in  some  cases  prac- 
88 
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tically  prevented.  This  is  especially  true  of  coconut  oil,  as 
Walker  *  has  shown.  Edible  oils  which  are  rancid  and  have  a 
high  acidity  are  not  suited  for  edible  purposes.  Such  oils  are 
used  largely  for  soap  making.  Since  edible  oils  command  a 
much  higher  price  than  soap  oils,  it  is  evident  that  when  edible 
oils  are  allowed  to  become  rancid  the  oil  producer  suffers  con- 
siderable loss. 

Investigation  has  shown  that  each  particular  oil  has  certain 
definite  physical  and  chemical  constants  such  as  specific  gravity, 
refractive  index,  saponification  value,  iodine  value,  etc.  For  a 
given  oil,  the  exact  value  of  these  constants  would  naturally  be 
affected  by  the  purity  of  a  particular  sample  and  perhaps  other 
factors.  The  results  obtained  by  determining  these  various  con- 
stants (oil  analysis)  are  very  useful  in  ascertaining  the  purity 
of  a  particular  sample  of  a  known  oil  or  in  endeavoring  to  iden- 
tify an  unknown  one. 

Lewkowitsch,f  Allen, J  Mitchell,§  Woodman,  ||  and  various 
other  authorities  give  explicit  directions  for  making  oil  anal- 
yses and  explain  how  the  results  may  be  interpreted. 

In  recent  years  the  demand  for  edible  oils  has  been  steadily 
increasing.  As  a  result  of  this  tendency,  efforts  have  been  made 
to  convert  oils  formerly  used  for  making  soaps  and  candles  into 
edible  oils,  which  are  considerably  more  valuable.  For  this  pur- 
pose the  method  which  has  proved  most  successful  is  known  as 
hydrogenation.  This  process  consists  in  converting  fatty  oils, 
which  are  liquid  at  ordinary  temperatures,  into  hard,  solid  fats. 
The  liquid  fats  consist  largely  of  olein,  which  is  a  combination 
of  oleic  acid  and  glycerol  (oleic  glyceride) ;  solid  fats  consist 
largely  of  stearin,  a  combination  of  stearic  acid  and  glycerol 
(stearic  glyceride).  The  glycerides  comprising  the  hard  por- 
tion of  an  oil  contain  more  hydrogen  than  those  forming  the 
soft  portion.  It  is  possible,  then,  to  harden  the  soft  portion 
by  merely  adding  a  small  amount  of  hydrogen,  which  is  a  well- 
known  chemical  gas.  The  hydrogenation  process  has  been  used 
successfully  for  preparing  oils  suitable  for  the  soap  and  candle 
industries  and  also  for  making  edible  oils.  Not  only  are  soft 
oils  hardened  by  hydrogenation,  but  certain  of  their  oil  constants 

*  Walker,  H.  S.  The  keeping  qualities  and  the  causes  of  rancidity  in 
coconut  oil.  Philippine  Journal  of  Science,  Section  A,  Volume  1  (1906), 
page  117. 

t  Lewkowitsch,  J.  Oils,  fats,  and  waxes.     (1915),  Volume  1. 

J  Allen,  Commercial  organic  analysis.     (1910),  Volume  2. 

§  Mitchell,  C.  A.  Edible  oils  and  fats,   (1918). 

||  Woodman,  A.  G.    Food  analysis,  (1915). 
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are  changed  considerably.  This  is  especially  true  of  the  iodine 
value,  which  is  decreased  greatly,  and  of  the  specific  gravity, 
which  is  increased. 

The  question  of  the  edibility  of  hydrogenated  oils  has  been 
discussed  to  some  extent  in  chemical  literature.* 

It  seems  to  be  generally  accepted  by  those  who  have  investigated  the 
matter  carefully  that  the  hydrogenated  oils  have  as  desirable  a  degree 
of  edibility  as  the  oils  from  which  they  are  derived.  It  is  even  claimed 
that  by  destroying  traces  of  certain  unsaturated  bodies  thought  to  be  slightly 
toxic  in  nature,  hydrogenation  renders  the  oil  better  adapted  for  human 
consumption. 

Concerning  the  hydrogenation  of  oils,  Thompson  t   states : 

The  combined  capacity  of  the  hydrogenating  plants  of  Europe  is  esti- 
mated for  1914  at  250,000  tons  (1,375,000  barrels),  which  is  two  or  three 
times  as  much  as  has  ever  been  treated.  These  plants  are  in  England, 
Norway,  Germany,  and  France,  and  are  engaged  at  present  chiefly  on 
fats  for  soap  and  candles.  They  are  hardening  linseed,  whale,  soya-bean, 
and  cottonseed  oils. 

The  great  increase  in  the  demand  for  margarin  in  Europe,  for  com- 
pound lard  in  the  United  States,  and  for  hard  soap  all  over  the  civilized 
world  has  resulted  in  closely  crowding  the  supply  of  natural  hard  fats, 
while  liquid  oils  are  relatively  abundant.  A  few  years  ago  strictly  edible 
liquid  oils  seemed  to  be  growing  scarcer,  but  the  new  scheme  of  deodoriza- 
tion  began  to  relieve  this  shortage  by  lifting  the  so-called  soap  oils  into 
the  edible  class.  The  same  process  was  applied  to  copra  and  palm-kernel 
oils,  and  finally  caused  a  scarcity  of  soap  greases.  Hydrogenation  now 
promises  a  further  readjustment  of  conditions  by  permitting  the  transfer 
at  will  of  any  oil  from  the  liquid  to  the  solid  class,  and  it  will  bring  into 
use  some  relatively  rare  oils,  and  encourage  the  production  of  still  others. 

In  producing  oils  intended  for  edible  purposes,  it  is  obvious 
that  the  highest  grade  of  purity  is  desirable,  to  obtain  which, 
the  raw  materials,  such  as  seeds  or  fruits,  should  be  selected 
carefully,  and  worked  up  rapidly,  in  as  fresh  a  condition  as 
possible.  Special  care  should  be  observed  to  avoid  the  presence 
of  considerable  quantities  of  free  fatty  acids,  since  these  sub- 
stances tend  to  decompose  the  oils  and  cause  rancidity. 

Seed  oils  which  contain  toxic  substances  are  naturally  unsuited 
for  edible  purposes.  Such  oils  frequently  have  properties  which 
make  them  especially  valuable  for  various  other  purposes,  such 
as  the  manufacture  of  medicinal  preparations,  paints,  varnishes, 
etc.  Certain  seed  oils,  for  instance,  have  unusual  drying  prop- 
erties which  make  them  useful  as  paint  oils.     Linseed  oil,  which 

*  Ellis,  C.     The  hydrogenation  of  oils  (1919),  page  323. 

t  Thompson,  E.  W.  Cottonseed  products  and  their  competitors  in 
northern  Europe.  Department  of  Commerce,  Special  Agents  Series  No. 
89.     Part  II,  Edible  oils,  1914,  page  26. 
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has  the  property  of  absorbing  oxygen  from  the  air  and  forming 
a  dry,  hard  coating,  is  the  most  important  of  the  drying  oils 
and  is  employed  extensively  in  making  paints  and  varnishes. 
Philippine  lumbang  oil  is  also  an  excellent  drying  oil. 

Andes  *  gives  the  composition  of  numerous  oil  cakes  and 
discusses  the  practical  application  of  these  materials  as  cattle 
foods  or  fertilizers. 

FAMILY  PALMAE 

Genus  COCOS 

COCOS  NUCIFERA  L.     (Figs.  34-37).  COCONUT  PALM. 

COCONUT  OIL 

Coconut  oil,  which  is  derived  from  the  fleshy  kernels  of  Cocos 
nudfera,  is  far  more  important  in  the  commerce  of  the  Philip- 
pines than  all  other  oils  combined.  An  adequate  discussion  of 
an  agricultural  subject  such  as  this  would  require  so  much  space 
as  to  be  out  of  place  in  a  publication  dealing  primarily  with  forest 
products.  As  explained  in  the  preface,  there  are  very  few  im- 
portant oils  derived  from  cultivated  plants  in  the  Philippines, 
and  so  it  has  seemed  advisable  to  include  a  short  account  of 
these  in  the  present  bulletin. 

High-grade  coconut  oil  is  edible  and  is  employed  largely  in 
making  edible  fats  and  artificial  butter  (margarine  or  oleomar- 
garine) .  The  lower  and  cheaper  grades,  which  usually  contain 
a  considerable  proportion  of  free  fatty  acids,  are  not  suitable 
for  food  and  are  used  principally  for  making  soaps  and  candles. 
Coconut  oil  is  also  used  in  cooking,  as  an  illuminant,  and  for 
various  other  purposes,  such  as  the  preparation  of  lotions,  salves, 
and  hair  cosmetics.  The  uses  of  the  different  products  of  the 
coconut  palm  have  been  discussed  by  Miller  t  and  by  Brown  and 
Merrill.* 

The  usual  method  of  obtaining  coconut  oil  is  essentially  as 
follows :  The  husks  are  first  removed  from  the  nuts,  after  which 
they  are  split  by  a  large  knife  and  the  milk  poured  off.  The 
split  nuts  are  next  dried  in  the  sun,  or  by  artificial  heat,  after 
which  the  dried  meat  or  copra  is  easily  removed  from  the  shells. 
The  copra  is  then  ground  in  a  mill,  heated,  and  subjected  to 
pressure.     The  oil  cake  which  remains  after  the  first  expression 

*  Andes,  L.  E.,  and  Stocks,  H.  B.,  Vegetable  fats  and  oils,  (1917), 
page  323. 

t  Miller,  H.  H.,  Commercial  geography,  the  materials  of  commerce  for 
the  Philippines,  (1911). 

%  Brown,  Wm.  H.,  and  Merrill,  E.  D.,  Philippine  palms  and  palm  prod- 
ucts.   Bureau  of  Forestry  Bulletin  No.  18    (1919). 
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still  contains  a  considerable  quantity  of  oil.  In  some  mills  this 
cake  is  subjected  to  a  second  expression  by  means  of  hydraulic 
presses  after  which  it  contains  only  a  slight  percentage  of  oil. 
The  coconut  oil  obtained  is  filtered  and  stored  in  large  tanks, 
ready  for  domestic  use  or  export  The  oil  cake,  which  remains 
after  the  oil  has  been  expressed,  is  used  as  cattle  food  or,  some- 
times, as  fertilizer  or  fuel. 

In  recent  years  the  demand  and  prices  for  animal  fats,  such 
as  lard  and  butter,  have  been  steadily  growing  and  it  seems 
that  there  will  probably  be  a  permanent  shortage  of  animal 
fats.  This  has  led  to  a  greatly  increased  use  of  vegetable  fats 
by  European  and  American  makers  of  artificial  butter,  resulting 
in  an  unusual  demand  for  these  vegetable  products.  Coconut 
oil,  which  was  formerly  utilized  largely  in  making  soaps  and 
candles,  is  the  most  popular  ingredient  of  artificial  butter. 

*  *  *  Marseilles,  which  is  the  most  important  soap-manufacturing 
city  in  Europe,  requires  annually  something'  like  120,000  tons  of  fat  for  this 
industry.  Heretofore  40  per  cent  of  this  has  been  coconut  oil.  But  in 
recent  years,  out  of  the  total  production  of  85,000  tons  of  copra  oil  in 
Marseilles,  about  50,000  tons  are  sold  direct  as  an  edible  fat,  and  10,000 
tons  are  exported  to  the  Netherlands  and  elsewhere  for  mixing  with  cotton- 
seed oil,  peanut  oil,  and  other  soft  fats  to  make  oleomargar in ;  this  leaves 
but  25,000  tons  for  the  soap  trade  there,  when  the  normal  supply  from 
this  source  has  been  48,000  tons.* 

As  a  result  of  the  increased  demand  for  coconut  oil,  new  co- 
conut plantations  are  being  developed,  and  it  is  said  that  some 
of  the  margarine  manufacturers  have  acquired  plantations  and 
oil  mills,  so  that  they  may  control  their  own  raw  product.  These 
trade  conditions  in  vegetable  fats  have  naturally  affected  the 
Philippines,  which  is  one  of  the  largest  coconut-producing  coun- 
tries in  the  world. 

Formerly,  a  large  proportion  of  Philippine  coconuts  were  con- 
verted into  copra,  which  was  shipped  to  the  United  States  and 
European  countries  where  the  oil  was  expressed.  When  copra 
is  allowed  to  stand  for  a  considerable  length  of  time  before 
shipment  it  tends  to  deteriorate,  causing  a  loss  in  the  quality 
and  quantity  of  the  oil.  Obviously,  in  so  far  as  this  deteriora- 
tion is  concerned,  it  is  more  economical  to  produce  the  oil  in  the 
countries  where  the  coconuts  are  grown.  This  would  logically 
reduce  the  bulk  of  the  shipments  and  avoid  possible  losses  due 
to  spoiling.    The  recent  shortage  of  shipping  space  naturally 

*  Brill,  H.  C.  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10 
(1915),  page  106. 
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made  it  even  more  advisable  to  express  the  oil  near  the  source 
of  coconut  production.  The  result  of  these  various  conditions 
has  been  the  establishment  of  a  considerable  number  of  oil  mills 
in  the  Philippines.  The  increase  in  the  coconut-oil  business  in 
the  Philippines  is  shown  very  clearly  in  Table  8,  which  gives  the 
exports  of  copra  and  coconut  oil  for  the  years  1913  to  1918. 

Table  8. — Amount  and  value  of  copra  and  coconut  oil  exported  from  the 
Philippines  from  19  IS  to  1918. 


Year. 

Copra. 

Coconut  oil. 

Amount. 

Value. 

Amount. 

Value. 

1918 

Kilograms. 
82.219.868 
87.844,695 
189.092.902 
72, 277, 164 
92,180,326 
56,061,786 

Pesos. 
19,091,448 
15,960,540 
22,223,109 
14,231,941 
16,654,301 
10,377,029 

Kilograms. 
5.010.429 
11.943,829 
13.464.169 
16.091.169 
46.198.416 
115.280.847 

Pesos. 
2.292,678 
6.238,866 
6,641.00* 
7.861.469 
22.818.294 
68,828.317 

1914 

1915 

1916 

1917 

1918 

In  order  to  produce  high-grade  coconut  oil,  suitable  for  edible 
purposes,  only  ripe  nuts  should  be  used,  and  the  copra  should  be 
dried  properly.  These  two  important  points  can  hardly  be  over- 
emphasized. 

Ripe  coconuts  give  a  much  greater  yield  of  copra  and  coconut 
oil  than  green  nuts.  Coconuts  are  sometimes,  carelessly  or  in- 
tentionally, cut  from  the  tree  before  they  are  fully  ripe,  causing 
considerable  financial  loss.  Concerning  the  use  of  green  nuts, 
Walker,f  who  has  made  extensive  investigations  on  copra  and 
coconut  oil,  states : 

*  *  *  The  percentage  of  anhydrous  copra  in  the  meat  of  the  green 
fruit  is  33.7;  it  rises  to  50.1  in  that  of  the  "fairly  ripe"  nuts  and  increases 
to  53.3  in  those  marked  "dead  ripe."  *  *  *  Only  thoroughly  ripe  nuts 
(the  husks  of  which  have  begun  to  turn  brown)  should  be  used,  and  it  is 
often  advisable  to  allow  the  latter  to  stand  in  a  dry  place  for  a  few  weeks 
before  they  are  opened.    *     *     * 

Walker  also  says  that  there  appears  to  be  a  slight  increase 
in  the  proportion  of  meat,  copra,  and  oil  in  nuts  which  have 
been  stored,  up  to  a  maximum  of  three  months  after  cutting; 

t  Walker,  H.  S.,  The  coconut  and  its  relation  to  the  production  of  coconut 
oil.     Philippine  Journal  of  Science,  Volume  1  (1906),  page  71. 

Walker,  H.  S.,  The  keeping  qualities  and  causes  of  rancidity  in  coconut 
oil.     Philippine  Journal  of  Science,  Volume  1  (1906),  page  140. 

Walker,  H.  S.,  Notes  on  the  sprouting  coconut,  on  copra,  and  on  coconut 
oil.     Philippine  Journal  of  Science,  Section  A,  Volume  3  (1908),  page  126. 
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and  that  beyond  this  period,  which  coincides  with  the  time  that 
the  sprout  makes  its  appearance,  there  is  a  decided  decrease  in 
the  above  constituents. 

The  quality  and  value  of  coconut  oil  depend  largely  upon  the 
condition  of  the  copra  at  the  time  of  milling.  Copra  which  has 
not  been  sufficiently  dried  becomes  moldy.  The  molds  tend  to 
decompose,  or  hydrolyze  the  fats  in  the  copra,  with  the  result 
that  the  oil,  after  expression,  contains  free,  fatty  acids,  becomes 
rancid  quickly,  and  acquires  a  bad  odor.  Walker  made  a  large 
number  of  experiments  to  determine  the  conditions  which  induce 
this  deterioration  and  the  methods  by  which  it  could  be  pre- 
vented. He  found  that,  ordinarily,  commercial  copra  contained 
from  9  to  12  per  cent  of  moisture  and  that  this  amount  was 
very  favorable  for  the  growth  of  molds.  Most  of  the  free  acids 
and  the  accompanying  bad  odor  and  taste  which  are  present  in 
coconut  oil  are  produced  in  the  copra  itself.  Walker  found  that 
no  organisms  grew,  and  that  there  was  no  change  of  acidity,  in 
a  sample  of  copra  containing  4.7  per  cent  of  moisture.  The 
remedy  is  to  dry  the  copra  until  it  contains  no  more  than  5  per 
cent  of  moisture,  which  prevents  the  growth  of  mold ;  and  to 
express  the  oil  as  soon  as  possible,  thereby  avoiding  long  storage 
in  a  warm,  moist  atmosphere.  He  says  that  the  copra  should 
be  fresh  and  be  prepared  under  the  best  possible  conditions  of 
drying,  and  that  the  oil  should  be  thoroughly  dried  and  filtered 
until  absolutely  clear.  Under  these  conditions  it  should  be  cap- 
able of  shipment  or  storage  without  noticeable  deterioration. 
He  believed,  contrary  to  many  statements,  that  the  keeping 
qualities  of  coconut  oil  prepared  in  a  pure  state  were  superior 
to  those  of  most  other  vegetable  fats  and  oils.  When  sufficient 
sugars  and  albuminoids  are  left  in.  the  oil,  if,  in  other  words, 
it  is  not  properly  filtered,  molds  which  have  been  pressed  out 
with  the  oil  or,  in  the  case  of  hot-pressed  oil,  which  enter  the 
freshly  prepared  oil,  cause  a  rapid  splitting  of  the  fat  and  an 
increase  in  acidity. 

Brill,  Parker,  and  Yates  *  confirmed  Walker's  conclusions, 
that  the  deterioration  of  copra  is  due  largely  to  molds  and  not  to 
bacteria,  since  a  moisture  content  sufficiently  high  to  favor  bac- 
terial growth  is  not  found  ordinarily  in  copra  and,  moreover, 
bacteria  cause  scarcely  any  loss  even  under  conditions  most 
favorable  for  their  growth.  These  writers  found  four  molds 
occurring  upon  coconut  meat  and  moldy  copra.  The  spore 
masses  of  the  four  molds  differ  considerably  in  color  and  are 


*  Brill,  H.  C,  Parker,  H.  O.,  and  Yates,  H.  S.,  Copra  and  coconut  oil. 
Philippine  Journal  of  Science,  Section  A,  Volume  12  (1917),  page  55. 
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easily  distinguished  without  the  aid  of  a  microscope.  These 
molds  are  given  below  in  the  order  of  their  moisture  require- 
ments; the  first  one  needing  the  most  moisture  for  growth  and 
the  last  one  the  least. 

White  mold,  Rhizopus  sp.  This  mold  occurs  only  on  fresh 
meat  in  a  practically  saturated  atmosphere.  It  forms  loose 
masses  of  white  threads,  with  many  black  sporangia. 

Black  mold,  Aspergillus  niger,  Van  Teigh.  A  mold  which 
occurs  in  copra  with  a  relatively  high  moisture  content  and 
produces  black  spore  bodies,  giving  the  mold  a  black  color. 

Brown  or  yellow  mold,  Aspergillus  fiavus,  Link.  This  species 
is  the  most  common  one  on  moldy  copra.  The  spore  masses, 
which  are  at  first  greenish  yellow,  gradually  become  brown. 

Green  mold,  Penicillium  glaucum  Link,  This  mold  produces 
green  spores,  and  occurs  commonly  on  copra,  especially  if  it 
contains  a  low  percentage  of  moisture.  It  causes  very  little 
loss  of  oil. 

Experiments  showed  that  the  brown  mold,  which  occurs  on 
copra  having  a  small  moisture  content,  under  ordinary  condi- 
tions caused  much  more  damage  than  the  others.  Under  con- 
ditions favorable  for  its  growth,  this  mold  caused  in  one  month 
a  loss  of  30  to  40  per  cent  of  the  total  oil.  The  oil  also  con- 
tained a  considerable  amount  of  free  fatty  acids  and  was  of 
poor  quality. 

According  to  Brill,  Parker,  and  Yates,  copra  which  has  been 
dried  to  a  moisture  content  of  about  6  per  cent  does  not  absorb 
water  and  become  moldy  unless  stored  in  a  saturated  atmos- 
phere for  prolonged  periods  of  time. 

The  Bureau  of  Science  in  Manila  frequently  receives  for  analy- 
sis samples  from  the  various  coconut-oil  mills  in  the  Philippines. 
Reports  on  these  analyses  made  during  the  latter  part  of  .the 
year  1919  have  been  compiled  by  the  Division  of  Organic  Chem- 
istry.    Their  results  show  that  Philippine  coconut  oil  has  the 

following  average  specific  gravity  (degrees  centigrade)     ?5_  = 

4° 
0.91461.  The  fatty  acids,  calculated  as  oleic  acid,  usually  aver- 
age 4  to  5  per  cent.  The  results  of  a  large  number  of  analyses 
of  copra  and  copra  cake  are  given  in  Table  9.  These  figures, 
based  upon  general  factory  conditions  throughout  the  whole  ar- 
chipelago, represent  percentages  as  nearly  correct  as  can  be 
obtained. 

The  figures  given  in  Table  9  are  based  upon  fresh  hydraulic 
and  expeller  cake,  and  not  on  cake  stored  for  several  months. 
The  latter  would  show  an  exceedingly  high,  free  fatty  acid  con- 
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tent.    In  compiling  these  results,  unusual  analyses  representing 
small  quantities  of  either  exceedingly  good  or  poor  copra  have 
not  been  included.    These  exceptional  samples  have  shown  a 
percentage  of  oil  as  high  as  71,  or  as  low  as  57.5. 
Table  9. — Analysis  of  copra  and  copra  cake. 
[Compiled  by  Division  of  Organic  Chemistry,  Bureau  of  Science.] 


Constants. 

Copra. 

Copra  cake. 

Percentage. 

Percentage. 

Maxi- 
mum. 

Mini- 
mum. 

Average. 

Maximum. 

Minimum. 

Average. 

Oil 

67.4 

62 

66.6 

Ex- 
pel- 
ler. 

drau- 
lie. 

Ex- 
P*l- 
Ur. 

drau- 
lic. 

Ex- 

draw- 
lie. 

16.6 

6.0 

10.6 

4.0 

12.6 

E.O 

Ash 

« 

6.97 
10.92 
2L44 

9.2 

12.0 

6.78 
7.86 
16.8 
4.0 

4.0 

6.90 
9.6 
19.9 
5.88 

7.2 

Crude  fiber ._.„.„_._ 

Protein.. 

Moisture 

7.0 
6.2 

4.6 
8.0 

6.6 

4.8 

Free  fatty  acids  calculated 
as  oleic  acid 

Coconut  oil  in  temperate  climates,  at  ordinary  temperatures,  is 
a  solid  fat,  but  in  tropical  countries  it  is  usually  a  thick  liquid. 
The  high-grade  oil  is  nearly  colorless,  has  a  bland  taste,  and  the 
peculiar  odor  of  coconuts.  It  consists  largely  of  the  glycerol 
esters  of  lauric  and  myristic  acids  and  contains  also  a  number 
of  other  fats  which  are  the  glycerol  esters  of  still  other  fatty 
acids,  such  as  caproic,  capryllic,  capric,  and  oleic.  The  exact 
composition  of  coconut  oil  is  somewhat  uncertain. 

The  physical  and  chemical  constants  of  the  oil  obtained  from 
different  localities  are  given  by  various  authorities  as  follows: 

Specific  gravity/  15.B' ~ °'9269 

0pt*.uii,  gravity^  lgo 0.9250 

Solidifying  point 15.7-23 

Melting  point _ 23-25 

Saponification  value - 255-260 

Iodine  value _ 8-9.5 

Reichert  value _.., 3.5-3.7 

Reichert-Meissl  value 6.7-7.5 

Hehner  value 88.6-90.5 

Polenske  value 16.8 

Refractive  index,  60° - _ 1.441 

Butyro  refractometer  15.5° 49.1 

Viscosity  (seconds  at  140°F.) 63.9-64.7 
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Genus  ELAEI8 
ELAEIS  GUINEENSIS  Jacq.  OIL  PALM. 

PALM  OIL 

This  species  yields  two  kinds  of  oil,  known  as  palm  oil  and 
palm-kernel  oil.  Palm  oil  is  obtained  from  the  fleshy  part  of 
the  fruit  while  the  palm-kernel  oil  is  expressed  from  the  kernels. 
The  uses  of  palm-kernel  oil,  for  edible  and  technical  purposes, 
are  increasing  considerably  and  the  consumption  of  palm  oil  is 
also  increasing. 

Palm  oil  is  used  chiefly  for  the  manufacture  of  soaps  and  can- 
dles. It  consists  principally  of  palmitin  and  olein.  Nordlinger  * 
says  that  98  per  cent  of  the  solid,  fatty  acids  of  palm  oil  is 
palmitic  acid.  The  fresh  oil  has  an  agreeable  odor,  a  bright 
orange  color,  and  a  consistency  somewhat  like  that  of  butter. 
It  is  used  as  an  edible  fat  by  the  natives  of  Africa. 

Palm-kernel  oil  has  a  white  or  slightly  yellow  color.  It  has 
a  composition  which  is  quite  different  from  palm  oil  and  resem- 
bles coconut  oil  in  its  general  composition,  but  contains  a  some- 
what lower  proportion  of  the  glycerides  of  the  lower  fatty  acids. 
The  better  grades  are  used  for  making  vegetable  butter,  and  the 
lower  grades  for  soap  manufacture. 

The  oil  palm  occurs  naturally  in  immense  numbers  along  the 
west  coast  of  Africa.  According  to  Hubert  f  the  annual  exports 
of  oil  and  kernels  from  tropical  Africa  exceed  in  value  forty 
million  dollars.  The  oil  palm  grows  well  in  the  Philippine 
Islands  and  apparently  produces  fruit  abundantly.  It  is  not 
known  to  be  attacked  by  any  insects,  fungi,  or  bacteria.  Large 
plantations  of  oil  palms  are  now  being  started  in  Sumatra  and 
the  Malay  Peninsula.  The  cultivation  of  this  plant  in  some 
parts  of  the  Philippines  would  probably  be  advisable. 

Family  HERNANDIACEAE 

Genus    HERNANDIA 
HERNANDIA  OVIQERA    (peltata)   L.  KoRON-k<5ron. 

Local  names:  Koron-koron  (Camarines) ;  pantog-lobo  (Tayabas). 

HERNANDIA  OVIGERA  OIL 

According  to  Heyne,J  a  fat  used  in  lamps  and  for  making 
candles  is  obtained  from  the  fruits. 
Hernandia .  ovigera  is  a  small  to  medium-sized  tree.     The 

•Nordlinger,  Zeitschrift  ftir  angewandte  Chemie,  1892,  page  111. 
f  Hubert,  P.,  Le  palmier  a  huile. 

JHeyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  2 
(1916),  page  177. 
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leaves  are  alternate,  pointed  at  the  tip,  and  frequently  have  the 
petiole  attached  within  the  margin.  The  flowers  are  whitish 
and  about  1  centimeter  wide. 

This  species  is  distributed  from  Luzon  to  Mindanao,  but  is 
apparently  not  common. 

Family  MORINGACEAE 
Genus  MORINQA 
MORINGA  OLEIFERA  Lam.  MalunggAi  or  HORSE-RADISH  TREE. 

Local  names:  Arunggdi  (Pangasinan) ;  balunggdi  (Cuyo  Islands);  fca- 
lamunggdi  (Misamis) ;  kalwnggdi  (Camarines) ;  kamalungg di  .  (Mindoro) ; 
kcmalunggi  (Pampanga) ;  malugdi  (Culion  Island) ;  malunggdi  (Tarlac, 
Bulacan,  Zambales,  Bataan,  Rizal,  Laguna,  Manila,  Batangas,  Tayabas, 
Mindoro,  Capiz,  Zamboanga) ;  marunggdi  (I locos  Norte  and  Sur,  Abra) ; 
maronggoi  (Zambales). 

BEN  OIL 

The  root  of  this  species  has  a  taste  somewhat  like  that  of 
horse-radish  and  in  India  is  eaten  by  Europeans  as  a  substitute 
for  it.  The  wood,  when  fresh,  has  a  like  taste  and  odor.  This 
species  yields  seeds  from  which  ben  oil  is  obtained. 

The  oil  is  said  to  be  used  for  salads  and  culinary  purposes, 
and  to  equal  the  best  Florence  oil  as  an  illuminant. 

According  to  the  bulletin  of  the  Imperial  Institute:* 

The  oil  is  particularly  valuable  for  ointments  since  it  can  be  kept  for 
almost  any  length  of  time  without  undergoing  oxidation.  This  property, 
together  with  the  absence  of  colour,  smell  and  taste,  renders  it  peculiarly 
adapted  for  use  in  the  "enfleurage"  process  of  extracting  perfumes. 

The  seeds  of  Moringa  oleifera  consist  of  about  8  per  cent  of 
husks  and  92  per  cent  of  kernels.  The  shelled  kernels  yield 
about  36  per  cent  of  ben  oil,  which  is  obtained  by  expression. 
Table  10  shows  the  constants  of  cold-  and  hot-pressed  oil  obtained 
from  Nigerian  ben  seeds,  t  Analyses  of  the  oil  cake  which  is 
left  after  expelling  the  oil  from  the  ben  seeds  are  given  in 
Table  11. 

Table  10. — Constanta  of  ben  oil. 


Constants. 


Crude* 

cold- 
pressed 
oil  from 
northern 
Nigeria. 


Crude 
hot- 
pressed 
oil  from 
northern 
Nigeria, 


Specific  gravity 

Acid  value 

Saponification  value  .. 
Unsaponiflable  matter. 
Iodine  value 


0.9018 
49.71 
179.20 

1.67 
100.30 


0.89ft 
100.60 
178.70 

2.69 
88.00 


*  Bulletin  of  the  Imperial  Institute.    Volume  2  (1904),  page  118. 
f  Bulletin  of  the  Imperial  Institute.    Volume  6,  1908,  page  359. 
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Table  11. — Analysis  of  oil  cake  from  ben  seeds. 


Conitituents. 


Moisture  ._ 

Albuminoids 

Other  nitrogenous  substances 

Fat 

Fibre 

Ash 

Other  non-nitrogenous  substances 


Hot- 
pressed 

cake, 
northern 
Nigeria. 


Percent. 

6.96 

24.12 

84.81 

11.27 

4.82 

5.66 

18.86 


Cake 

from 

Jamaica 

seed. 


Percent. 

7.15 

21.61 

24.56 

11.27 


4.98 


Ben  oil  consists  largely  of  the  glycerides  of  oleic,  palmitic, 
and  stearic  acids.  It  also  contains  a  solid  acid  of  high  melting 
point. 

Moringa  oleifera  is  a  small  tree  8  meters  or  less  in  height, 
with  very  soft,  white  wood  and  corky  bark.  The  leaves  are 
alternate,  25  to  50  centimeters  long,  and  usually  thrice  pinnate. 
There  are  three  to  nine  leaflets  on  the  ultimate  pinnules.  The 
leaflets  are  1  to  2  centimeters  long.  The  pod  is  15  to  30  centi- 
meters long,  pendulous,  three-angled,  and  nine-ribbed.  The 
seeds  are  three-angled  and  winged  on  the  angles. 

This  species  is  widely  distributed  in  the  Philippines  and  in 
the  tropics  generally.  It  grows  rapidly  even  in  poor  soil  and  is 
but  little  affected  by  drought. 

Family  PITTOSPORACEAE 

Genus  PITTOSPORUM 
PITTOSPORUM    PENTANDRUM    (Blanco)   Merr.  MamAlis. 

Local  names:  Balinghaudyan  (Antique);  basuit  (Abra) ;  bolongkoyan, 
sabodgon  (Guimaras  Island);  darayau  (Palawan);  dili  (Nueva  Vizcayaj ; 
lasuit,  pasguih  (Benguet) ;  mamales  (Benguet,  Rizal) ;  mamdlis  (Panga- 
sinan,  Bataan,  Nueva  Ecija,  Bulacan,  Rizal,  Laguna) ;  opldi  (Iloko) ;  pang- 
anto-an  (Cebu) ;  taliu  (Zambales). 

mamAlis  oil 

Concerning  the  oil  from  this  species,  Bacon  *  writes : 

*  *  *  The  fruits  are  quite  small,  and  there  is  considerable  labor 
involved  in  gathering  them.  One  tree  yielded  16  kilos  of  fruit  which  after 
grinding  gave  210  cubic  centimeters  of  an  oil  of  pleasant  odo*  by  distilla- 
tion with  steam.  The  crude  oil  boiled  from  153°  to  165°  and  after  being 
washed  with  alkalies  and  distilled  over  sodium,  had  the  following  properties : 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  118. 
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Boiling  point,  155°  to  160°    (principally  157°  to  160°);   specific  gravity, 

30o=0.8274;  N^=1.4620;  A??°=40.40. 

These  properties  leave  little  doubt  but  that  this  oil  consists  principally 
of  the  same  dihydroterpene  that  is  found  in  the  higher  boiling  portions 
of  the  oil  of  the  ordinary  petroleum  nut, 

Pittosporvm  pentandrum  is  a  tree  reaching  a  height  of  20 
meters  and  a  diameter  of  about  50  centimeters.  It  is,  however, 
usually  much  smaller  than  this.  The  leaves  are  alternate, 
pointed  at  both  ends,  about  10  centimeters  long  and  less  than  2 
centimeters  in  width.  The  flowers  are  small,  white,  fragrant, 
and  are  crowded  on  small  flowering  branches.  The  fruits  are 
about  a  centimeter  long  and  contain  a  number  of  seeds. 

This  species  is  common  and  widely  distributed  in  the  Phil- 
ippines from  Luzon  to  Mindanao,  especially  in  thickets  and 
second-growth  forests.  Experiments  have  shown  that  it  grows 
vigorously  in  cultivation. 

PITTOSPORUM    RE8INIFERUM    Hemsl.     (Fig.    38).        PETROLEUM  Nut. 

Local  names:  Abkol,  abkel,  langis  (Benguet) ;  dingo  (Mountain  Prov- 
ince) ;  sagdga  ( Abra) . 

PETROLEUM-NUT  OIL 

The  fruits  of  this  species  are  known  in  the  Philippines  as 
petroleum  nuts  because  of  the  fancied  resemblance  of  the  odor 
of  the  oil  to  that  of  petroleum  and  because  even  the  green  fresh 
fruits  will  burn  brilliantly  when  a  match  is  applied  to  them. 

The  chemical  properties  of  the  oil  have  been  investigated  by 
Bacon.*  He  found  that  the  oil  from  the  petroleum  nut  was 
very  interesting,  as  it  contained  a  dihydroterpene,  C10H18,  and 
also  considerable  quantities  of  normal  heptane,  which  had  only 
once  before  been  found  in  nature,  occurring  in  the  digger  pine 
(Pinus  sabiniana  Dougl.)  of  California. 

In  working  up  the  various  lots  of  Pittosporum  fruits,  considerable  dif- 
ferences were  noted  in  the  proportion  of  heptane  and  dihydroterpene  found 
in  the  oil,  and  the  season  and  degree  of  ripeness  of  the  fruits  undoubtedly 
play  a  considerable  role  in  this  respect. 

The  first  lot  of  nuts  was  obtained  from  Baguio,  Benguet,  in  the  autumn 
of  1907.  One  kilo  of  whole,  fresh  nuts  gave  52  grams  of  oil  on  a  press. 
The  residue  ground  up  and  again  pressed  yielded  an  additional  16  grams 

QflO 

of  oil;  specific  gravity =0.883;  N^T- =1.4577.  It  was  not  possible  to  de- 
termine the  optical  rotation.  The  oil  is  quite  sticky,  and  in  a  thin  layer 
rapidly  becomes  resinous.  In  an  open  dish  it  burns  strongly,  with  a  sooty 
flame.     It  distills  unchanged  up  to  165°,  then  with  decomposition  to  give 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  115. 
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FIGURE  38.    PITTOSPORUM  RESINIFERUM   (PETROLEUM  NUT),  THE  SOURCE  OF  OIL  OF 

PETROLEUM   NUTS.    Xg. 
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a  resin  oil.     The  oil  distilling  from  100°  to  165°  is  colorless,  with  an  orange- 
like odor;  specific  gravity,  ?^=0.7692;  A-?=+3 
tillations  the  following  fractions  were  obtained: 


like  odor;  specific  gravity,  ?^=0.7692;  A^°=+37°.0.     By  two  careful   dis- 


Fraction 
(degrees.)  Grams. 

(1)  ...~ - 98-103  41 

(2) 103-110  18 

(3 ) 110-120  21 

(4) 120-140  12 

(5) .. 140-150  7 

(6)   ..... 150-155  47 

(7)  ..... 155-160  49 

Fraction  No.  1  had  a  pleasant  odor  recalling  oranges,  and  the  following 

properties:  specific  gravity,  ?^°==0.6831;  N^b=1.3898;  optical  rotation=0. 

30° 
Fraction  No.  7  had  a  turpentine-like  odor.     Specific  gravity,  - ,=0.8263, 

N?9°=1.4630. 

The  properties  of  fraction  No.  1  leave  little  doubt  of  the  identity  of  this 
compound  with  normal  heptane. 

A  second  lot  of  petroleum  nuts  was  obtained  in  December,  1908,  from 
one  of  the  upper  ridges  of  Mount  Mariveles,  Bataan  Province.  One  tree 
gave  15  kilos  of  fruits,  which  by  pressure  yielded  800  cubic  centimeters 
of  oil.  The  residue  ground  up  and  distilled  with  steam  yielded  73  cubic 
centimeters  more.  This  oil  distilled  in  steam  contained  no  heptane,  show- 
ing that  probably  all  the  latter  is  in  the  oil  cavities  immediately  surround- 
ing the  seeds,  and  that  the  pulp  of  the  fruit  contains  only  resins  and  the 
higher  boiling  portions  of  the  oil.  It  was  also  noted  that  the  leaves, 
branches,  bark,  wood,  and  in  fact,  all  parts  of  the  tree  are  distinctly  resinif- 
erous  and  have  the  same  pleasant,  orange-like  odor  as  the  fruits.     *     *     * 

Pittosporum  resiniferum  is  a  tree  reaching  a  height  of  25  to 
30  meters,  although  in  many  cases  it  fruits  when  not  over  6 
to  12  meters  high.  It  has  fragrant,  white  flowers,  about  1.3 
centimeters  long,  which  are  borne  in  clusters  on  the  stem.  The 
leaves  are  smooth,  pointed  at  both  ends,  and  usually  between 
8  and  15  centimeters  in  length.  The  fruits  are  about  3  cen- 
timeters long. 

This  species  is  not  very  abundant  in  any  part  of  the  Islands, 
but  is  widely  distributed  and  usually  found  on  high  mountain 
ridges. 

Family  LEGUMINOSAE 

Genus  ARACHI8 
ARACHIS  HYPOQAEA  L.  MANf  or  Peanut. 

PEANUT  OIL 

This  plant  is  rather  extensively  grown  in  the  Philippines  and 
yields  the  edible  nuts  known  as  peanuts  or  ground  nuts,  from 
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which  arachis  oil  (peanut  or  ground-nut  oil)  is  obtained  by  ex- 
pression. High-grade  arachis  oil  is  nearly  colorless  and  has  a 
pleasant  taste.  It  is  edible  and  is  used  as  a  salad  oil,  especially 
as  a  cheaper  substitute  for  olive  oil.  The  lower  grades  are  used 
for  making  soaps  or  for  burning. 

Very  little  peanut  oil  is  produced  in  the  Philippine  Islands, 
but  its  manufacture  on  a  large  scale  is  well  worth  consideration, 
as  in  certain  other  countries  it  is  an  article  of  considerable  com- 
mercial importance. 

According  to  Thorpe,*  the  total  quantity  of  arachis  nuts  pro- 
duced in  the  world  is  approximately  350,000  tons  per  year. 
Large  quantities  of  these  nuts  are  used  in  France,  Austria, 
Germany,  and  the  United  States.  Although  about  50,000  tons 
of  peanuts  are  grown  yearly  in  the  United  States,  the  demand 
is  greater  than  the  supply  and  consequently  large  quantities  of 
nuts  are  imported. 

Concerning  the  manufacture  of  peanut  oil,  Lewkowitschf 
states  that  the  nuts  are  shelled  by  special  machinery.  The  ker- 
nels, which  contain  43  to  45  per  cent  of  oil,  are  ground  and  the 
oil  expressed  from  the  ground  material  by  hydraulic  pressure, 
two  and  sometimes  three  times.  The  first  expression  is  carried 
out  at  the  ordinary  temperature,  the  second  at  about  31°  C, 
and  the  third  at  about  52°  C. 

The  cake  serves  as  an  excellent  cattle  food,  as  it  contains 
the  highest  amount  of  proteins  of  all  known  oil  cakes ;  moreover, 
these  proteins  are  more  easily  digested  than  those  of  other  cakes. 

Thorpe  f  states  that  the  average  composition  of  the  nuts  ob- 
tained from  various  places  is  as  follows: 

Per  cent. 

Arachis  oil 38  to  50 

Water 4.6  to  12.8 

Albuminoids 26  to  31 

Carbohydrates   5  to  19 

Fibre   : 1.1  to  4.1 

Ash  ...- 1.6  to  3.0 

Mitchell  J  gives  the  following  constants  for  peanut  oil : 

Specific  gravity 0.917  to  0.9256       t 

Reichert-Meissl  value 0.48 

Hehner  value  95.5 

Iodine  value  92  to  100.8 

The  principal  fats  which  peanut  oil  contains  are  olein,  linolin, 
palmitin,  stearin,  arachidin,  and  lignocerin. 

*  Thorpe,  E.,  Dictionary  of  applied  chemistry.     Volume  1,  page  286. 
t  Lewkowitsch,  J.,  Oils,  fats,  and  waxes.     Volume  2,  page  304. 
t  Mitchell,  C.  A.,  Edible  oils  and  fats.     Page  58. 
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Genus    PACHYRRHIZUS 
PACHYRRHIZUS    EROSU8    (L.)    Urb.  SlNGKAliXs. 

Local  names:  Hingkamds  (Cavite) ;  kwmdh  (Zambales) ;  kamds  (Ilocos 
Norte  and  Sur,  Abra,  Pangasinan) ;  lakamds  (Pangasinan) ;  8ikam&8  (Pam- 
panga) ;  sinkamas  or  singkamaa  (Ilocos  Norte  and  Sur,  Cagayan,  Panga- 
sinan,  Tarlac,  Bulacan,  Bataan,  Rizal,  Manila,  Laguna,  Tayabas,  Cavite, 
Batangas,  Camarines,  Albay,  Mindoro,  Capiz) ;  tikamds  (Cuyo  Island). 

singkamAs  oil 

Heyne  *  says  that  Greshoff  found  in  the  seeds  38.4  per  cent 
of  a  colorless,  limpid  oil. 

Pachyrrhizus  erosus  is  a  rather  coarse,  somewhat  hairy,  her- 
baceous vine.  The  leaves  are  compound  with  three  leaflets, 
which  are  up  to  15  centimeters  in  length  and  20  centimeters  in 
width.  The  flowers  are  pale  blue  or  blue  and  white,  2  to  2.5 
centimeters  long,  and  borne  in  racemes  which  are  up  to  45  cen- 
timeters in  length.  The  pods  are  about  10  centimeters  long, 
10  to  12  millimeters  wide,  flat,  hairy,  and  contain  from  eight 
to  ten  seeds.  The  roots  are  large,  fleshy,  turnip-shaped.  They 
are  either  eaten  raw  or  prepared  in  a  variety  of  ways.  The 
young  fruit  is  sometimes  eaten  as  a  vegetable. 

This  species  is  a  native  of  tropical  America,  but  is  now  widely 
distributed  in  the  tropics.  It  is  thoroughly  naturalized  in  the 
Philippines  and  is  common  in  thickets.  It  is  also  extensively 
cultivated. 

Genus  PITHECOLOBIUM 
PITHECOLOBIUM    DULCE    (Roxb.)    Benth.  KAMACHfLE. 

KAMACHILE  OIL 

A  description  and  the  local  names  of  this  species  are  given 
in  the  bulletin  on  edible  plants. 

Concerning  the  oil  yielded  by  the  fruit  of  this  species  Kesava- 
Menon  f  states : 

*  *  *  The  fruit  *  *  *  contains  a  number  of  large  seeds  each 
of  which  is  enveloped  in  a  sweet,  whitish  pulp.  The  seeds  are  black, 
shiny,  partly  immersed  in  an  arillus,  and  replete  with  an  edible  pulp 
of  an  yellowish  white  colour.  The  pulp  on  extraction  with  ether  yielded 
18.22  per  cent  of  a  yellowish  white  oil,  with  a  beany  smell,  which  solid- 
ified at  a  temperature  of  15°  C.  (  =  13.20  per  cent  calculated  on  the 
whole  seed).  The  expressed  oil  is  yellowish  white,  and  very  viscous, 
and  "stearine"  deposits  on  standing.  The  kernels  form  72.4  per  cent  of 
the  seed.  Church  (Dictionary  of  the  Economic  Products  of  India,  Watt, 
Vol.  VI,  Part  I,  page  282)   states  that  100  parts  of  bean  contain:  water, 

f  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  2 
(1916),  page  346. 

t  Kesava-Menon,  A.,  Some  Indian  oils  and  fats.  Journal  of  the  Society 
of  Chemical  Industry,  Volume  29    (1910),  No.  24,  page  1431. 
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13.5   parts;    albuminoids,   17.67   parts;   starch,   41.4   parts;    fatty  matter, 

17.1  parts;  fibre,  7.8  parts;  ash,  2.6  parts. 

Physical  and  chemical  characteristics  of  Pithecolobium  dulce — 

Fat:    Specific    gravity     (d    100/100)  =  0.9106;     (d    100/15)  =  0.8756. 

Acid  value,  63.9.     Saponification  value,  205.9.     Reichert-Meissl  value,  8.41. 

Titration  no.  of  insol.  vol.  acids,   1/10  KOH,  0.34.     Iodine  value,  56.60. 

Unsaponifiable   matter   per   cent,    1.17.     Butyro-refractometer   at   25°    C. 

"Degrees,"  69.5;  at  40°  C,  62.0. 

Fatty  acids:   Per  cent,   87.64.     Melting  point,   44.7°    C.   Iodine   value, 

57.59;  neutralization  value,  198.7.     Mean  molecular  weight,  282.2. 

Genus  PON  GAM  I A 
PONGAMIA  PINNATA  (P.  mitis)    (Linn.)  Merr.      (Fig.  39).  BANI. 

Local  names:  Balobalo  (Zamboanga,  Basilan) ;  balik-balik  (Tagalog) ; 
bahik-baluk,  balutbalut,  magit  (Cotabato) ;  baobao  (Agusan) ;  bdni  (Pan- 
gasinan,  Zambales,  Pampanga,  Bataan,  Cotabato) ;  kadel  (Tayabas) ;  ma- 
rokbarok  (Bikol) ;  salingkugi  (Zamboanga). 

PONGAM  OIL 

The  seeds  of  this  tree  yield  a  red-brown,  thick  oil  known  as 
pongam  oil.  It  is  employed  for  illuminating  and  medicinal  pur- 
poses and  should  also  be  useful  for  the  manufacture  of  soap  and 
candles.  According  to  Lewkowitsch  *  the  oil  has  the  following 
constants : 

Specific   gravity   at   40°.._ 0.9352 

Saponification  value 178.0 

Iodine  value 94.0 

Refraction     index    at    40°     (butyro     refractometer 
degrees)  ~ - 78.0 

Concerning  this  oil  Wattf  says: 

According  to  Lepine  (Pharm.  Jowrn.  (3)  XL.,  16),  the  seeds  yield  27 
per  cent  of  a  yellow  oil,  having  a  sp.  gr.  of  0.945  and  solidifying  at  8°C. 
It  has  been  examined  by  the  authors  of  the  Pharmacographia  Indica,  who 
write:  "The  oil  which  we  have  examined  (called  Houge  oil  in  Mysore), 
and  expressed  purposely  from  fresh  seeds,  was  thick,  of  a  light  orange- 
brown  colour,  and  bitter  taste.  The  sp.  gr.  at  18° C  was  0.9458.  It  yielded 
93.3  per  cent  of  fatty  acids  melting  at  about  30°.  With  sulphuric  acid 
it  became  yellow  with  orange  streaks,  and  when  stirred  formed  an  orange- 
red  mixture,  which,  after  standing,  became  yellow.  With  nitric  acid  it 
formed  an  orange  emulsion.  With  the  elaidin  test  it  remained  liquid  for 
several  hours,  and  was  of  the  colour  and  consistence  of  honey  after  two 
days.  The  fresh  oil  deposits  solid  white  fats  if  kept  at  the  temperature 
of  16°  for  a  few  weeks,  and  the  clear  oil  then  has  the  specific  gravity  of 
0.935.  The  bitter  principle  of  the  oil  appears  to  reside  in  a  resin,  and 
not  in  an  alkaloid  as  is  the  case  with  Margosa  oil. 

Pongamia  pinnata  is  a  tree  reaching  a  height  of  15  meters 

*  Lewkowitsch,  J.,  Oils,  fats,  and  waxes,  Volume  2  (1915),  page  498. 
tWatt,  G.,  A  dictionary  of  the  economic  products  of  India,  Volume  6 
(1892),  page  323. 
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and  a  diameter  of  about  45  centimeters.  The  leaves  are  alter- 
nate and  compound  with  three  to  seven  leaflets,  which  are 
smooth,  pointed  at  the  apex,  usually  rounded  at  the  base,  and  7 
to  10  centimeters  in  length.  The  flowers  are  purplish,  about 
1.5  centimeters  in  length,  and  borne  in  racemes.  The  pods  are 
somewhat  flattened,  somewhat  oval  in  outline,  and  with  a  single 
seed. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao. 

Genus  TA  MAR  INDUS 
TAMARINDUS    INDICA   L.  SAMPALOK. 

TAMARIND-SEED   OIL 

A  description,  figure,  and  the  local  names  of  this  species  are 
given  in  the  bulletin  on  edible  plants. 

Lewkowitsch  *  says  that  in  famine  times  the  seeds  are  univer- 
sally eaten  by  the  poorer  classes  of  India,  and  that  they  yield 
4.5  per  cent  of  oil  which  has  the  following  constants : 

Saponification   value 183 

Iodine   value - 87.1 

Hefterf  states  that  the  seeds  yield  15  per  cent  of  oil. 
According  to  Watt :  t 

An  oil  of  an  amber  colour,  free  of  smell  and  sweet  to  the  taste,  is 
prepared  from  the  seeds  by  expression.  This  oil  appears  to  have  been 
brought  to  notice  for  the  first  time  in  1856,  when  a  Captain  Davies  sent 
a  sample  to  the  Agri.-Horticulturai  Society  of  India,  with  the  remark 
that  it  was,  in  his  opinion,  suitable  for  culinary  purposes.  The  Society's 
Sub-Committee  reported  favourably  on  the  oil,  and  suggested  that  it 
might  be  found  useful  in  the  preparation  of  varnishes  and  paints,  as  well 
as  for  burning  in  lamps.  A  member  of  the  Committee  remarked  that  it 
was  occasionally  employed  in  Bengal  for  making  a  varnish  to  paint  idols, 
and  for  finishing  kurpa  cloth,  but  that  it  was  very  little  appreciated* 
The  Sub-Committee  further  noticed  that  the  sample  submitted  to  them 
had  an  odour  of  linseed-oil,  but  Captain  Davies  explained  that  this  was 
not  a  property  of  the  oil  itself,  but  was  due  to  the  mill  in  which  it  had 
been  expressed,  having  been  one  ordinarily  employed  for  making  linseed- 
oil  (AgrL-Hort.  Soc.  Ind.,  Journ.,  1885).  The  authors  of  the  Pharmaco- 
graphic  Indica  have  examined  it,  and  write,  "Braunt  states  that  the  seeds 
contain  20  per  cent  of  a  thickly  fluid  oil  with  an  odour  of  linseed,  and 
classes  it  with  the  non-drying  oils.  By  expression  from  the  dry  seeds, 
we  were  unable  to  obtain  any  oil,  and  by  solvents  the  yield  was  only  3.9 
per  cent.  The  oil  possessed  greater  'siccative  properties  than  boiled  linseed 
oil."    The  subject  appears  to  be  well  worthy   of  further  investigation, 

*  Lewkowitsch,  J.,  Chemical  technology  and  analysis  of  oils,  fats,  and 
waxes,  Volume  2  (1914),  page  238. 

t  Hefter,  G.,  Technologie  der  Fette  und  tile  (1908),  Volume  2,  page  466. 

t  Watt,  G.,  Dictionary  of  the  economic  products  of  India,  Volume  6,  Part 
3   (1893),  page  405. 
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FIGURE  39.    PONGAMIA  PINNATA   (BANI),  THE  SOURCE  OF 
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the  more  so  from  the  contradictory  nature  of  the  literature  regarding  it, 
for  the  seeds  might  be  obtained  in  any  quantity  and  cheaply,  should  the 
oil  prove  of  commercial  value. 

Family  SIMARUBACEAE 

Genus  8AMADERA 

SAMADERA   INDICA  Gaertn.  ManunggAl. 

Local  names:  Malunggdl  (Mindoro) ;  manunggdl  (Cagayan,  Lanao). 

manunggAl  oil 

Heyne  *  says  that  Greshoff  reports  an  oil  content  of  one-third 
of  the  weight  of  the  seed  kernels.  Heyne  also  states  that  the 
plant  bears  fruits  in  three  years. 

Samadera  indica  is  a  tree  reaching  a  height  of  about  10  meters 
and  a  diameter  of  about  20  centimeters.  The  leaves  are  alter- 
nate, leathery,  somewhat  oval,  pointed  at  both  ends,  and  from 
12  to  20  or  more  centimeters  in  length.  The  fruits  are  about 
€  centimeters  long,  flattened,  and  inequilateral. 

This  species  is  distributed  from  Luzon  to  Mindanao  and  Pal- 
awan, but  is  apparently  rare. 

Family  BURSERACEAE 

Genus  CANARIUM 

Several  species  of  the  genus  Ccmwium  bear  edible  nuts  which 
have  a  fine  flavor  and  yield  a  valuable  oil.  The  nuts  are  known 
as  pili  nuts.  The  largest  are  apparently  produced  by  Canarium 
ovatum  and  these  nuts  are  sold  commercially  as  pili. 

CANARIUM  OVATUM  Engl.     (Fig.  40).  Pfu. 

Local  names:  Andnggi  (Sorsogon) ;  basidd,  liputi,  pilduai  (Tayabas) ; 
pildui  (Polillo) ;  pili  (Tayabas,  Polillo,  Camarines,  Sorsogon,  Samar,  Su- 
rigao) . 

PILI  NUTS  AND  PILI-NUT  OIL 

The  nuts  of  this  species  are  very  rich  in  oil,  and  when  roasted 
have  a  delicious  flavor.  They  are  served  in  the  same  manner  as 
almonds,  and  by  many  are  considered  superior  to  the  latter. 
The  nuts  are  also  used  considerably  in  the  making  of  confections. 
In  Camarines,  the  roasted  kernels  are  used  to  adulterate  choc- 
olate. The  uncooked  nuts  have  a  purgative  effect.  In  1913, 
1,186,173  kilograms  of  pili  nuts  were  exported  from  Manila. 
The  oil  obtained  from  the  nuts  of  Canarium  ovatwm,  is  sweet, 
and  suitable  for  culinary  purposes.  The  fruits  are  6  to  7  cen- 
timeters in  length  and  consist  of  hard,  thick-shelled,  triangular 
nuts  surrounded  by  a  small  amount  of  pulp.    This  pulp,  which 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3 
<1917),page23. 
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FIGURE  40.    CANARIUM    OVATUM    (PfLI).    THE   SOURCE   OF    PfLI-NUT  sOByC 
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is  edible  when  cooked,  also  contains  an  oil  which  is  occasionally 
extracted  locally  and  used  for  lighting  and  in  cooking.  Its 
chemical  properties  have  not  been  investigated. 

Mr.  E.  Tabat,  who  kept  a  record  of  the  yield  of  a  number  of 
trees,  found  that  an  average  tree  produced  33  kilos  of  nuts  in 
one  year.  The  cost  of  gathering  the  nuts  was  2.5  centavos  per 
kilo,  and  of  husking  them,  1.5  centavos  per  kilo. 

Mr.  Tabat  tried  three  methods  of  removing  the  soft  covering 
of  the  nuts  and  found  that  the  best  method  was  to  place  them 
in  fresh  water  for  at  least  24  hours,  after  which  the  soft  part 
was  easily  removed.  If  the  fresh  nuts  were  put  in  sacks  and 
piled  in  a  corner  and  the  soft  covering  allowed  to  rot,  many  of 
the  nuts  were  spoiled,  apparently  by  the  heat  produced  by  the 
decay  of  the  soft,  outer  coverings.  This  method  also  resulted 
in  the  loss  of  sacks.  He  found  it  inadvisable  to  remove  the 
soft  covering  by  means  of  hot  water,  as  this  frequently  cooked 
the  nuts,  thus  greatly  impairing  their  keeping  qualities. 

Brill  and  Agcaoili  *  analyzed  what  they  called  long  and  short 
varieties  of  pili  nuts  from  Canarium  pachyphyUum.  The  results 
are  recorded  in  Tables  12  and  13. 

Table  12. — Composition  of  the  kernels  of  pili  nuts. 


Moisture 

Fat 

Protein  (Nx  6. 26) 

Sucrose 

Reducing  sugars 

Starch  (by  difference) 

Crude  fiber 

Ash 


Long. 


Short. 


Percent. 

Percent. 

2.79 

2.90 

74.89 

72.68 

12.06 

11.88 

0.88 

0.66 

0.46 

1.85 

4.88 

5.11 

2.16 

2.42 

2.97 

8.15 

Table  13. — Chemical  constants  of  pili  oil. 


Long. 


Short. 


Specific  gravity  at  80°  C 

Butyro  refractometer  reading  at  30°  C - 

Iodine  value  (Hanus) 

Reichert-Meissl  value 

Saponification  number _ 

Free  fatty  acids  (oleic) percent. 

Acid  value t cc.  N/lONaOH  . 


0.9067 

64-64.2 

61.25 

8.8 

192.6 

7.62 

2.70 


0.9067 
64-64.2 
59.61 
2.2 
186.8 
8.84 
8.18 


*  Brill,  H.  C,  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10  (1915), 


page  110. 
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This  species,  like  Canarium  luzonicum,  yields  Manila  elemi, 
for  a  discussion  of  which  see  Canarium  luzonicum,  in  the  section 
on  resins. 

Canarium  ovatum  is  a  tree  reaching  a  height  of  about  20 
meters  and  a  diameter  of  about  40  centimeters.  The  leaves  are 
alternate  and  compound  with  opposite  leaflets,  which  are  smooth, 
rounded  at  the  base,  pointed  at  the  tip,  and  from  10  to  20  centi- 
meters in  length.  The  flowers  are  greenish,  fragrant,  and  about 
a  centimeter  long. 

This  species  is  very  abundant  in  southern  Luzon. 

Family  MELIACEAE 
Genus  CHISOCHETON 
CHISOCHETON   CUMINGIANUS   Harms.     (Fig.  41).  BalukanAg. 

Local  names:  Balita  (Bukidnon  sub-province;)  balukandg  (Laguna, 
Camarines,  Catanduanes  Island) ;  batudkan  (Benguet,  Union) ;  bayongMn 
(Nueva  Vizcaya) ;  diualat  (Tayabas) ;  dudds  (Albay) ;  kalimotdin  (La- 
guna) ;  kdto  (Bataan) ;  makalsa  (Negrito  in  Cagayan) ;  malakaldd  (Ne- 
gros  Oriental) ;  maramabdlo  (Cagayan) ;  pakalsa  (Cagayan) ;  salagin 
(Laguna).  % 

BALUKANAG  OIL 

This  species  produces  a  nut  averaging  3  centimeters  in  length 
and  2.5  centimeters  in  width.  The  nut  contains  a  considerable 
percentage  of  non-drying  oil.  It  is  reported  to  have  been,  before 
petroleum  became  common,  the  chief  source  of  illuminating  oil 
in  certain  regions.  The  nuts  have  rather  hard  shells  which, 
according- to  Brill  and  Agcaoili,*  constitute  about  60  per  cent 
of  the  total  weight  of  the  seed  and  are  somewhat  difficult  to 
separate  from  the  meat.  They  found  that  1  kilogram  of  shelled 
nuts  after  drying  weighed  698  grams,  and  yielded  by  extraction 
with  petroleum  ether  308  grams,  or  approximately  31  per  cent 
of  the  fresh  kernels,  of  a  reddish-brown  oil  which  had  the  specific 
gravity  0.9203  at  15.5°  C. 

The  dried  kernels  had  the  following  composition: 

Per  cent. 

Fat    (by  extraction)^ _....x 44.12 

Protein    (N  x  6.25) 9.00 

Ash    3.19 

By  expression  of  the  dried  kernel,  Brill  and  Agcaoili  obtained 
35.56  per  cent  of  balukanag  oil.  According  to  them,  the  oil  has 
a  rancid  odor,  is  non-drying,  and  has  purgative  properties.  The 
laxative  effect  of  5  parts  of  this  would  be  approximately  equiva- 

*  Brill,  H.  C.  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10  (1915), 
page  107. 
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lent  to  one  part  of  castor  oil.     These  writers  state  that  the 
soap-making  quality  of  this  oil  was  tested  by  the  Bureau  of 
Science  with  gratifying  results  and  that  the  oil  is  now  being 
used  by  at  least  one  firm  in  Manila  in  this  industry. 
Balukanag  oil  has  the  following  chemical  constants: 

Specific  gravity  at  15°  C _.... 0.9203 

Specific  gravity  at  30°  C. -..- 0.9188 

Butyro  refractometer  (reading  at  30°  C.) 60-61 

Iodine  value    (Hanus) > 80.78 

Reichert-Meissl  value - 7.34 

Saponification  number » 192.02 

Free  fatty  acids  (oleic) per  cent....      3.98 

Acid   value cc.   N/10    KOHL..      7.06 

Chisocheton  cumingianus  is  a  tree  reaching  a  height  of  20 
meters  and  a  diameter  of  45  centimeters.  The  flowers  are  fairly 
numerous,  on  long  inflorescences.  The  leaves  are  compound 
with  leaflets  about  20  to  25  centimeters  in  length.  The  fruit 
is  pear-shaped  and  when  dry  is  about  8  centimeters  in  diameter. 
It  contains  nuts  averaging  3  centimeters  in  length  and  2.5  centi- 
meters in  width. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao. 
CHISOCHETON  PENTANDRU3  (Blco.)  Merr.     (Fig.  42).  KXtong- 

MACHfN. 

Local  names :  Igiu  (Tayabas) ;  kdtong-bakdlau,  malatumb&ga,  kdtong- 
machin  (Bataan) ;  pamalat'dngen  (Cagayan). 

kAtong-machIn  oil 

Oil  extracted  from  the  fruit  of  this  species  is  used  locally  as 
a  hair  cosmetic. 

Chisocheton  pentandrus  is  a  tree  reaching  a  height  of  30 
meters  and  a  diameter  of  40  centimeters.  The  leaves  are  al- 
ternate and  compound.  The  leaflets  are  opposite,  pointed  at 
the  tip,  rounded  at  the  base,  and  7  to  14  centimeters  in  length. 
The  flowers  are  small  and  are  borne  on  long-branched  inflores- 
cences. The  fruits  are  round,  red,  hairy,  and  about  1.5  centi- 
meters in  diameter. 

This  species  is  distributed  throughout  the  Archipelago. 

Genus   XYLOCARPUS 
XYLOCARPU3    MOLUCCENSIS   Lam.  PiagXu. 

PIAGAU  OIL 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  mangrove  swamps. 
Heyne  *  says  that,  according  to  Wijs,  the  seeds  contain  40  to 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3 
(1917),  page  45. 
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FIGURE  41.    CHISOCHETON    CUMINGIANUS    (BALUKANAG),   THE   SOURCE   OF    BALUIOU 

NAG  OIL.    Xi.  • 
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60  per  cent  of  solid  fat  with  a  strong,  bitter  taste,  which  can 
be  removed  by  prolonged  boiling  with  water.     The  odor   is 
slightly  acid  and  somewhat  aromatic. 
According  to  Watt :  * 

The  seeds  yield,  on  expression,  a  whitish  semi-solid  fat.  This  remains 
fluid  only  at  high  temperatures.  It  is  used  as  a  hair-oil,  and  also  for 
burning  purposes. 

Family  EUPHORBIACEAE 

Genus  ALEURITES 

TUNG  OIL  AND  LUMBANG  OILS 

This  genus  contains  a  number  of  species  with  nuts  which 
yield  a  valuable  oil.  Perhaps  the  best  known  of  these  oils  is 
Chinese  wood  oil  or  tung  oil.  This  is  derived  from  at  least  two 
Chinese  species  of  the  genus,  Aleurites  fordii  Hemsley  and  A. 
montana  Wilson,  which  do  not  occur  in  the  Philippines.  Tung 
oil,  which  has  properties  quite  similar  to  those  of  the  Philippine 
lumbang  oils,  has  been  investigated  quite  extensively,  and  for 
this  reason  a  short  account  of  this  important  oil  has  been  in- 
cluded. 

Tung  oil  is  used  in  large  quantities  for  the  preparation  of 
paints,  varnishes,  linoleum,  and  for  other  similar  purposes. 
According  to  Brill  and  Agcaoili  f  5,000,000  gallons  of  Chinese 
wood  oil  were  imported  from  China  into  the  United  States  in 
1911.  These  writers  state  that  40,000  trees  have  been  planted 
in  the  southern  states  by  American  paint  concerns. 

As  regards  the  importance  of  tung  oil,  the  Oil,  Paint,  and 
Drug  Reporter  %  states : 

*  *  *  In  recent  years  this  oil  has  revolutionized  the  varnish  industry 
of  the  United  States,  for  it  has  made  possible  the  manufacture  of  a  quick- 
drying  varnish  that  is  less  liable  to  crack  than  that  made  from  kauri  gum. 
Tung  oil  has  also  been  found  of  special  value  in  waterproof  priming  for 
cement.    *     *     * 

EXTRACTION  METHODS 

The  Chinese  methods  employed  for  extracting  the  oil,  although  crude, 
are  effective.  After  the  seeds  are  removed  from  the  husks  they  are 
placed  in  a  circular  stone  trough,  where  they  are  crushed  by  a  stone  roller 
drawn  by  a  buffalo,  cow,  or  ass.  The  pulverized  meal  is  partially  roasted 
in  shallow  pans,  then  steamed  over  boiling  water,  the  product  meantime 

•  *Watt,  G.,  Dictionary  of  the  economic  products  of  India,  Volume  2 
(1889),  page  141. 

f  Brill,  H.  C.  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10 
(1915),  page  113. 

JOil,  Paint,  and  Drug  Reporter,  Volume  91,  February  12,  1917,  page 
48L. 
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FIGURE  42.    CHISOCHETON  PENTANDRUS  (KATONG-MACHfN),  THE  SOURCE  OF  KATONQ- 

MACHfN  OIL.    Xi 
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being  placed  in  wooden  vats  fitted  with  wicker  bottoms.  The  nuts  are 
next  placed  in  steel  frames  with  straw  as  an  outside  container.  The 
frames  are  arranged  on  edge  in  a  press  and  pressure  is  applied.  This  is 
usually  accomplished  by  means  of  a  system  of  wedges  which  are  driven  in 
one  after  another  by  meana  of  a  huge  battering-ram  until  the  brown, 
watery,  and  odoriferous  oil  is  crushed  out  into  the  vat  below.  As  a  rule 
the  oil  is  then  slightly  heated  and  strained  through  a  coarse  grass  cloth. 
(If  the  heating  process  is  carried  too  far  the  oil  becomes  dark  brown 
instead  of  retaining  its  desired  light-yellow  color.)  The  product  is  then 
placed  in  wicker  baskets  lined  with  varnished  paper  and  is  ready  for  ship- 
ment. As  a  rule  the  oil  yield  is  about  40  per  cent  of  the  original  weight 
of  the  kernels.  The  refuse  matter,  which  is  in  the  form  of  cakes,  is  used 
as  a  fertilizer. 

In  the  vicinity  of  Hankow  the  native  dealers  allow  the  oil  to  again 
precipitate,  drawing  off  the  clear  liquid  and  selling  it  to  the  foreign  export- 
ing firms.  The  residue  is  then  sold  to  small  dealers  in  Wuchang  and 
Hanyang,  who  once  more  skim  the  oil  after  a  further  precipitation  process. 
The  oil  is  then  sold  to  the  native  boatmen  for  use  on  their  craft. 

About  the  only  variation  in  the  above  method  of  oil  extraction  is  that 
in  cold  weather,  when  the  oil  congeals  to  a  grease  stage,  it  is  necessary 
to  heat  the  mass  slightly  in  order  to  allow  precipitation  to  take  place. 
This  is  usually  accomplished  by  steam  coils  being  placed  within  the  con- 
taining tank.  Under  this  treatment  the  product  soon  liquifies,  the  foreign 
matter  drops  to  the  bottom,  and  the  clear  liquid  is  drained  off  through 
stopcocks  placed  just  high  enough  to  avoid  the  thick,  muddy  sediment  at 
the  bottom. 

VARIED  USES  OF  THE  OIL 

T'ung-yu  is  widely  used  throughout  China  as  a  paint  oil  for  outside 
purposes.  It  is  held  that  as  a  drying  oil  it  excels  even  linseed  oil.  One 
of  its  greatest  local  markets  is  found  among  the  native  boatmen,  who  never 
paint  their  boats  but  coat  them  with  the  cruder  grades  of  wood  oil,  which 
not  only  give  the  woodwork  a  bright,  lustrous  finish  but  also  act  as  an 
excellent  preservative.  When  certain  mineral  substances  known  as  t'utzu 
and  t'o-shen  are  added  to  the  wood  oil  and  the  resulting  mass  heated  for 
about  two  hours  a  varnish  called  kuang-yu  is  produced  which  is  valuable 
as  a  water-proofing  substance  when  placed  on  silks,  pongees,  and  the  like. 

T'ung-yu  is  also  used  as  an  adulterant  in  the  manufacture  of  lacquer 
varnish,  as  an  illuminant,  and  as  an  ingredient  in  concrete,  and  when  mixed 
with  lime  and  bamboo  shavings  it  is  used  by  the  natives  in  calking  their 
boats.  The  so-called  Chinese  or  Indian  ink  is  made  from  the  soot  resulting 
from  the  burning  of  the  oil  or  the  fruit  husks.  The  product  is  also  used 
as  a  dressing  for  leather,  in  the  manufacture  of  soap,  and  as  a  varnish 
for  fine  furniture.  It  is  chiefly  used  in  foreign  countries  for  the  manu- 
facture of  varnish  from  cheap  gums.  Other  oils  require  a  higher  and 
more  expensive  quality  of  gum  in  order  that  the  resulting  varnish  be  of 
equal  grade.  This  feature,  together  with  the  rapidity  with  which  wood- 
oil  varnish  dries,  has  caused  the  demand  for  the  product  to  steadily  increase. 

According  to  Ennis :  * 

China  wood  oil  is  rapidly  becoming  conspicuous  as  a  linseed  oil  sub- 
stitute in  the  varnish  trade.     *     *     *     The  consumption  of  the  oil  in  the 

*  Ennis,  W.  D.  Linseed  oil  and  other  oils   (1909),  page  235. 
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United  States  has  been  steadily  increasing.  There  are  two  grades  of  the 
oil,  one  yellow  and  the  other  darker.  *  *  *  The  oil  is  extremely  poison- 
ous and,  as  received  from  the  Chinese,  subject  to  heavy  adulteration. 
*  *  *  The  crude  oil  dries  with  extreme  rapidity,  but  with  an  opaque 
film,  due  to  the  presence  of  mucilaginous  matter,  which  also  causes  the 
oil  to  become  waxy  at  low  temperatures,  when  organic  compounds  anal- 
ogous to  stearates  settle  out.  It  cannot  be  used  in  its  raw  state,  but  is 
always  chemically  treated.  It  may  be  "boiled"  with  lead  or  manganese 
dryers,  with  rosin  or  with  resinates,  to  hasten  oxidation,  but  must  not  be 
heated  above  350  degrees  F.,  at  which  temperature  it  suddenly  thickens 
to  an  insoluble  gelatine-like  substance  which  cannot  be  softened  again. 
It  is  nearly  always  used  in  a  mixture  with  linseed  oil.  Its  characteristic 
lard-like  odor  may  be  detected  in  solutions  as  weak  as  10  per  cent. 

Brown  *  gives  analyses  and  specifications  of  high-grade 
Chinese  wood  oil  and  also  the  correction  factor  for  calculating 
the  specific  gravity  at  different  temperatures. 

Stevens  of  Irvington,  N.  J.,  and  Armitage  f  of  Newark,  N.  J., 
have  compiled  a  very  extensive  bibliography  of  Chinese  wood  oil 
which  they  claim  comprises  the  entire  literature  on  the  subject. 
This  is  issued  in  two  volumes,  each  consisting  of  two  parts 
which  are  really  volumes  in  themselves. 

In  the  Philippines,  oil  is  obtained  from  two  species  of  this 
genus,  Aleurite8  moluccana  (lumbang)  and  Aleurites  trisperma 
(bagilumbang).  These  oils  have  been  studied  by  Brill  and  Ag- 
caoili,  who  believe  that  either  could  be  substituted  for  tung  oil, 
as  they  are  quick-drying  and  give  a  clear,  transparent,  non- 
sticking  film  on  a  surface  when  exposed  to  the  air  for  a  short 
time.  If  the  Philippine  oils  are  placed  on  the  market,  they 
will  probably  be  used  primarily  for  the  same  purposes  as  tung 
oil.  The  oil  obtained  from  Aleurites  trisperma  is  almost  indis- 
tinguishable from  tung  oil  for  the  uses  which  the  latter  chiefly 
serves,  while  that  obtained  from  Aleurites  moluccana  is  possibly 
slightly  inferior  to  tung  oil,  although  superior  to  linseed  oil. 

Tung  oil  heated  to  a  temperature  of  about  200°  to  250°  solid- 
ifies, and  in  this  condition  is  unsuitable  for  making  varnishes. 
We  have  found  that  oil  from  Aleurites  moluccana  or  A.  trisperma 
may  be  heated  to  about  315°  at  which  temperature  it  distills 
and  does  not  solidify  until  about  one-third  has  been  volatilized. 
In  so  far  as  this  property  is  concerned  the  Philippine  lumbang 
oils  are  more  suitable  for  varnish  making  than  is  tung  oil. 

♦Brown,  F.,  Chemical  News,  Volume  114   (1916),  page  123. 
t  Stevens,  G.  H.,  and  Armitage,  J.  W.,  Patents,  technology  and  bibliog- 
raphy of  China  wood  oil   (tung  oil),  1914. 
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Aguilar,*  who  also  has  made  a  study  of  the  Philippine  oils, 
says  that  lumbang  oil  is  similar  to  linseed  oil  in  its  properties 
as  a  paint  vehicle,  and  that,  like  linseed,  it  has  certain  disadvan- 
tages for  use  in  red-lead  paints.  Bagilumbang  oil  cannot  be  used 
as  a  paint  vehicle,  especially  with  red  lead,  as  it  dries  into  a 
paste.  Aguilar  found  that  a  mixture  of  the  two  oils,  containing 
25  to  50  per  cent  of  lumbang  oil  makes  a  good  paint  vehicle  for 
red  lead.  The  Aleurites  oil  so  far  produced  in  the  Philippines 
is  almost  entirely  the  product  of  Aleurites  moluccana,  which  is 
fairly  abundant  in  a  wild  state  in  many  parts  of  the  Philippines, 
and  is  also  planted.  Aleurites  trisperma  is  reported  from  many 
localities,  but  is  probably  not  so  abundant.  Both  species  can  be 
grown  readily  in  plantations. 

The  Bureau  of  Forestry  is  using  large  numbers  of  both  species 
in  its  reforestation  projects  and  is  also  distributing  seed  and 
encouraging  other  people  to  plant  these  species.  It  is  safe  to 
say  that  at  the  present  time  the  yearly  planting  of  these  species 
amounts  to  between  400,000  and  500,000  trees.  From  these 
figures  it  would  seem  reasonable  to  predict  that  in  the  near 
future  large  quantities  of  Aleurites  oil  will  be  available  in  the 
Philippines.  During  the  year  1918,  184,428  kilograms  of  Aleu- 
rites moluccana  oil  valued  at  129,838  pesos  were  exported  from 
the  Philippines* 

That  there  would  be  a  market  for  considerable  quantities  of 
Aleurites  moluccana  (lumbang)  oil  is  shown  by  the  fact  that 
one  American  concern,  which  has  experimented  with  this  oil, 
has  inquired  as  to  the  possibility  of  obtaining  4,000  tons  per 
month. 

ALEURITES   MOLUCCANA    (L.)    Willd.     (Figs.   43-45).  LumbXng. 

Local  names:  Bido  (Misamis,  Davao) ;  lumbang  (Rizal,  Laguna,  Zam- 
boanga,  Batangas) ;  lumbang -batd  (Cavite). 

lumbAng  oil. 

The  oil  of  Aleurites  moluccana  is  known  in  the  Philippines 
as  lumbang  oil.  This  species  is  distributed  through  Polynesia, 
the  Malayan  region,  and  the  Hawaiian  Islands.  In  Hawaii  the 
oil  is  called  kukui  or  candle-nut  oil.  The  latter  name  is  also 
used  in  other  parts  of  the  world.  According  to  Wilcox  and 
Thompson  f  the  Hawaiians  strung  the  nuts  on  sticks  and  used 

*  Aguilar,  R.  H.,  The  lumbang  oil  industry  in  the  Philippine  Islands. 
Philippine  Journal  of  Science,  Volume  14    (1919),  pages  275-285. 

t  Wilcox,  E.  V.  and  Thompson,  A.  R.,  The  extraction  and  use  of  kukui 
oil.    Hawaii  Agricultural  Experiment  Station,  Press  Bulletin  39  (1913). 
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FIGURE  43.    ALEURITES   MOLUCCANA    (LUMBANG),    THE   SOURCE   OF    LUMBANG   OIL. 
BARK,  FRUITS,  AND  LEAVES. 
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them  for  lighting  their  houses.  This  use  of  the  kernels  gave 
rise  to  the  name  "candle  nut." 

Lumbang  is  a  drying  oil  and  in  this  respect  resembles  linseed 
oil  and  also  the  Chinese  wood  oil  (tung  oil).  Lumbang  oil  is 
used  for  various  purposes,  such  as  the  preparation  of  paints, 
varnishes  and  linoleum,  illumination,  soap  manufacture,  wood 
preservation,  etc. 

Lumbang  oil  has  been  manufactured  in  the  Philippines  in 
very  primitive  mills  for  years,  and  is  used  locally  for  mixing 
paints,  for  protecting  bottoms  of  dugout  canoes  and  other  small 
craft  against  water  and  marine  borers,  and  for  illumination. 

According  to  Richmond  and  Rosario,*  who  examined  the  Phil- 
ippine nuts,  the  whole  nuts  are  composed  of  66  per  cent  of  shells 
and  34  per  cent  of  kernels,  and  the  kernels  contain  52  per  cent 
of  oil.  Wilcox  and  Thompson  f  state  that  the  whole  nut  con- 
tains 67  per  cent  of  shells  and  33  per  cent  of  kernels,  and  that 
the  kernels  contain  60  per  cent  of  oil.  Lewkowitsch  J  reports 
that  some  samples  of  lumbang  kernels  contain  62.25  per  cent 
of  oil  and  others  58.6  per  cent. 

The  oil  manufactured  locally  is  made  in  a  few  Chinese  shops 
in  Manila,  with  primitive  hand  apparatus.  The  nuts  are  hot- 
pressed  to  save  labor,  but  it  is  said  that  cold-pressing  produces 
a  better  grade  of  oil. 

The  nuts  of  Aleurites  moluccana,  have  very  hard  shells  which 
are  difficult  to  crack;  and,  moreover,  it  is  difficult  to  separate 
the  kernel  from  the  shell.  A  common  procedure  is  to  crack  the 
nuts  and  pick  out  the  kernels  by  means  of  a  pointed  instrument, 
a  very  tedious  operation.  Aguilar§  mentions  the  following 
methods  which  are  also  used  to  separate  shell  from  kernel : 

In  some  localities  the  Chinese  place  large  quantities  of  nuts  on  the 
ground,  cover  them  with  straw  and  after  burning  the  straw  immediately 
sprinkle  the  nuts  with  cold  water.  They  claim  that  with  this  method  the 
nuts  burst.  In  Laguna,  Tayabas,  and  Batangas  Provinces,  the  nuts  are 
placed  in  tanks  of  boiling  water  and  left  there  for  from  five  to  six  hours. 
This  loosens  the  kernel,  and  when  sufficiently  cool  the  nuts  are  cracked 
and  the  kernels  are  separated  from  the  shells.  These 'two  methods  produce 
brown  kernels  from  which  only  brown  oil  can  be  expressed. 

In  Moro  Province,  along  the  coast  of  Davao,  the  nuts  are  dried  in  the 

*  Richmnd,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing  seeds:  preliminary  paper.  Philippine  Journal 
of  Science,  Volume  2  (1907),  pages  439  to  449. 

t  Wilcox,  E.  V.,  and  Thompson,  A.  R.,  The  extraction  and  use  of  kukui 
oil.    Hawaii  Agricultural  Experiment  Station,  Press  Bulletin  39,   (1913). 

t  Lewkowitsch,  J.    Oils,  fats,  and  waxes  (1915). 

§  Aguilar,  R.  H.,  The  lumbang  oil  industry  in  the  Philippine  Islands. 
Philippine  Journal  of  Science,  Volume  14  (1919),  page  275.  ^ 
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FIGURE   44. 


ALEURITE8   MOLUCCANA    (LUMBANQ),    THE    SOURCE    OF    LUMBANQ    OIL. 
DRIED  FRUITS  AND  SEEDS.    NATURAL  SIZE. 
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sun  until  the  kernels  loosen  sufficiently,  which  may  be  ascertained  by 
occasionally  cracking  a  few  nuts  for  trial.  The  drying  takes  from  five 
to  ten  days  or  more,  depending  upon  the  condition  of  the  weather;  the 
nuts  are  then  cracked  and  the  kernels  removed.  This  process  is  very 
slow,  although  the  kernel  usually  comes  out  whole  and  is  of  the  best  quality. 

Aguilar  has  developed  the  following  method :  Nuts  are  heated 
in  an  oven  at  95  degrees  for  three  or  four  hours  and  then 
placed  in  cold  water  and  left  overnight.  By  the  next  morning 
most  of  the  shells  have  burst  and  the  kernels  are  picked  out 
without  much  difficulty.  This  method,  he  says,  has  no  injurious 
effect  on  the  oil. 

The  following  methods  of  removing  the  shells  from  the  seeds 
are  in  practice  in  the  Province  of  Laguna.  The  seeds  are 
placed  over  a  fire  for  from  72  to  120  hours,  at  the  end  of  which 
time  the  shells  are  cracked,  or  they  are  spread  in  the  sunshine 
until  cracks  are  visible  in  the  shells.  In  both  cases,  after  the 
shells  crack,  the  seeds  are  thrown  against  a  hard  object,  prefer- 
ably a  large  stone,  when  the  shells  fall  off  in  pieces.  These 
methods  give  brown  kernels. 

It  has  been  suggested  that  the  nuts  with  the  shells  could  be 
crushed  and  ground  in  an  oil  mill  and  the  oil  expressed  from 
the  ground  material.  Aguilar  believes,  however,  that  the  best 
method  is  to  separate  the  kernel  from  the  shell  and  then  ex- 
tract the  oil;  as  about  20  kilos  more  oil  per  ton  of  nuts  may 
be  extracted  from  the  kernel  than  from  the  crushed  nuts.  At 
present  the  Chinese  manufacturers  sell  the  cake,  which  is  left 
after  the  oil  is  extracted  from  the  nuts,  at  a  good  profit.  Ac- 
cording to  the  results  obtained  by  Aguilar  (Table  14),  the  fer- 
tilizing value  of  the  cake  left  from  the  brushed  nuts  would  be 
so  much  reduced  as  to  make  it  almost  useless  as  a  fertilizer. 

Table  14. — Fertilizing  value  of  lumbang  (Aleurites  moluccana)   cake. 


Constituents. 


Cake 

from 

kernel. 


Cake 

from 

crushed 

nuts. 


Moisture 

Nitrogen  (N*) 

Potash  (KsO) 

Phosphorous  (P2O6). 


Per  cent.  Per  cent, 
11.1S  !       8.46 


8.86 
L67 
1.02 


1.25 
0.68 
0.25 


Aguilar  has  found  that  the  nuts  of  Aleurites  moluccana  may 
be  stored  a  year  or  more  without  any  appreciable  change  in 
the  amount  or  composition  of  the  oil.  However,  when  the  ker- 
nels without  the  shells  are  stored,  they  are  apt  to  be  very  severely 
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FIGURE  45.    ALEURITES    MOLUCCANA    (LUMBANG),    THE    SOURCE    OF    LUMBANG    OIL. 
BARK,  FLOWERS.  AND  LEAVES. 
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attacked  by  small  beetles,  and  the  oil  becomes  more  and  more 
acid,  although  no  change  may  be  noticed  in  the  appearance  of 
the  kernel  and  oil  extracted.  An  actual  test  showed  that  the 
acidity  of  the  oil  was  increased  from  0.55  to  5.32  when  the 
kernels  were  stored  in  a  cold,  dry  place  for  one  month.  It  is 
therefore  advisable  to  extract  the  oil  from  fresh  nuts. 

Analyses  of  the  kernels  of  Aleurites  moluccana  show  that  the 
principal  constituents  are  oil  (consisting  largely  of  fat)  and 
protein.  The  percentage  of  fiber  and  ash  is  very  low.  This 
is  shown  by  the  results  recorded  in  Table  15. 


Table  15. — Analyses  of  lumbang  kernels. 

Constituents. 

Sample. 

L« 

2> 

Water 

6.00 
62.175 
22.66 
6.83 
8.845 

a  23 
68.98 

8.04 
17.62 

3.56 

2.62 

Oil 

Protein - .. 

Nitrogen  free  extract - 

Aah 

Fiber 

*  Semler,  H.,  Die  Tropische  Agrikultur,  Volume  2,  page  615. 

b  Agricultural  Gazette,  New  South  Wales,  Volume  17,   (1906),  page  869. 

Lumbang  oil  has  a  light  yellow  color,  and  an  agreeable  odor  and 
taste.  It  dries  in  thin  films  when  allowed  to  stand  several  days. 
The  results  of  various  analyses  of  lumbang  oil  quoted  by  Wilcox 
and  Thompson  are  given  in  Table  16.  Aguilar  also  analyzed 
various  samples  of  lumbang  oil.  His  results  are  given  in 
Table  17. 


Table  16. — Constants 

of  lumbang 

oil   (Wilcox  and  Thompson). 

Constants. 

Sample. 

l.« 

2.  b 

8.« 

4.d 

6.« 

Specific  gravity  15°  C 

0.926 
1.72 
204.2 
189.7 
96.4 
1.98 
17.8 

0.920-0.926 

0.925 

0.925 
0.97 

194.8 

114.2 

0.924 

0.5 
189.5 
162.8 
96.2 

Acid  value 

Saponification  value... 

184-187.4 
186.3-189.8 

192.6 
168.7 
95.5 

Iodine  value 

Hehner  value 

Volatile  acids 

1.2 

Titer 

Butyro-refractometer 

76-75.6  (15°C) 

76(26°C) 

•Imperial  Institute.  Bulletin  of  Imperial  Institute,  Volume  V    (1907),  page  136. 

*  De  Negri,  Journal  of  the  Society  of  Chemical  Industry,  Volume  XX  (1901),  page  909. 

c  Lewkowitsch,  Journal  of  the  Society  of  Chemical  Industry,  Volume  XX  (1901),  page  909. 
d  Fendfcr,  G.,  Journal  of  the  Society  of  Chemical  Industry,  Volume  XXIII  (1904),  page  613. 

•  Kassler,  Journal  of  the  Society  of  Chemical  Industry,  Volume  XXII  (1903),  page  639. 
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Table  17. — Constants  of  lumbang  oil   (Aguilar). 


Constants. 

Oil  extracted 

from  fresh 

kernels. 

Oils  obtained  from 
the  market. 

Grade  I. 

Grade  II. 

Appearance 

lifirht  colored 
0.9261 

188 

154 
0.66 

brown 
0.9258 

198 

167 

64.26 

dark  brown 
0.9287 
194 
160 
106.48 

Sp.gr.  at  15. 5°  C 

Saponification  value. 

Iodine  number 

Acid  number ^ 

The  results  of  the  analyses  of  lumbang  oil  quoted  by  Wilcox 
and  Thompson  and  of  those  of  Aguilar  vary  somewhat,  but  they 
all  have  the  same  characteristics  of  high  iodine  and  saponifica- 
tion values. 

The  constants  of  Philippine  lumbang  oil  are  quite  similar  to 
those  of  tung  and  linseed  oils.  This  is  shown  by  the  work  of 
Richmond  and  Rosario,  the  results  of  which  are'  recorded  in 
Table  18.  In  view  of  this  similarity,  it  is  not  surprising  that 
lumbang  oil  has  properties  very  similar  to  those  of  tung  and 
linseed  oils  and  that  it  may  be  used  for  like  purposes. 

Table  18. — Constants  of  lumbang,  tung  and  linseed  oils. 

[Data  from  Richmond  and  Rosario.] 


Constants. 

Lumbang 

(Aleurites 

moluccana. ) 

Bagilum- 

bang 
(Aleurites 
trisperma.) 

Chinese 

wood  or 

tung  oil 

(Aleurites 

sp.) 

Linseed  oil. 

Specific  gravity  at  15°C 

0.925-0.927 

2.116 

193.6 
150.2 

0.9868 

2.160 

|    200.3 

1    200.5 

168.5 

0.9425 

f        4.547 
I        4.668 

|    189.3 

155.7 
106 
1.6082 

0.9368 
J      3.18 

186 

179 
108 

94.43 

-26°  a 

Acid  value  (milligrams  of  potash  per  one  gram 
of  oil) 

Saponification  value  (milligrams  of  potash  per 
one  gram  of  oil) 

Iodine  value  (Han  us) 

100                   86.2 

Befractive  index  at60°C 

1.4648 
96.54 
-12°  C. 
-22°  C 

1.483 

Hehner  value    ,.-.. ...,, 

96.79             94.82 

Melting  point. ,. - 

2°-4°  C 
-6.5°C 

2°C 
-7.5°C 

Solidifying  point 

Analyses  of  the  oil  cakes,  which  were  obtained  on  a  large  scale 
by  expelling  the  oil  from  the  crushed  kernels,  are  given  in 
Table  19. 
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Table  19. — Analyses  of  lumbang  oil  cake. 


Constituents. 

Sample. 

l.« 

2.b 

Oil 

8.8 
10.00 
8.28 
46.16 
L47 
4.89 
1.96 

6.6 

Moisture  — - 

Ash 

10.25 

Protein — 

47.81 

Fiber 

PaOs 

8.68 
L53 
7.19 

KtO 

Mg&Ca 

*  Lewkowitsch,  Journal  of  the  Society  of  Chemical  Industry,  Volume  20  (1901),  page  909. 
bSemler.  H.,  Die  Tropische  Agrikultur,  Volume  2.  page  616. 

Although  the  oil  cake  apparently  has.  a  high  food  value  it  can- 
not, according  to  Wilcox  and  Thompson,  be  used  as  cattle  food 
because  it  h^s  a  poisonous  effect  upon  stock.  It  is  a  matter  of 
common  knowledge  that  the  kernels,  either  fresh  or  old,  are 
strongly  purgative.  The  cake  left  after  the  oil  has  been  ex- 
tracted from  the  kernel  is  used  as  a  fertilizer,  chiefly  by  the 
(Chinese  betel-pepper  growers. 

Lumbang  has  been  very  successfully  grown  by  the  Division 
of  Investigation,  Bureau  of  Forestry,  at  Los  Bafios.  The  planting 
of  this  species  was  begun  by  Forester  H.  M.  Curran.  Table  20 
gives  average  rates  of  growth  of  large  numbers  of  these  trees. 
For  the  last  few  years  the  trees  in  the  plantations  have  been 
rather  crowded,  and  the  best  trees  have  made  considerably  faster 
rates  of  growth  than  the  average  indicated  in  the  table.  The 
smaller  trees  should  be  removed  so  as  to  leave  more  space  for 
the  larger  ones.  The  trees  which  will  be  left  permanently  in 
the  plantation  have,  therefore,  shown  a  faster  rate  of  growth 
than  that  given  in  the  table. 

Table  20. — Growth  of  Aleurites  moluccana   (lumbang)   in  plantations  at 

Los  Bano8,  Laguna. 


Age. 

Dia- 
meter. 

Height. 

Yean. 

cm. 

m. 

8.68 
4.72 
7.28 

4 

8 
10 

«  |      10.32 
16       12  m 

I 

, 
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Trees  on  the  edge  of  the  plantation  have  produced  considerable 
quantities  of  nuts  for  several  years,  while  those  in  the  main 
stand  have  produced  comparatively  few.  Some  trees  flowered 
and  produced  fruit  when  three  years  old. 

Difficulty  has  been  experienced  in  germinating  the  seeds  of 
Aleurites  moluccana.  The  seeds  are  very  hard-shelled,  and  un- 
treated seeds  have  been  known  to  stay  in  a  seed  bed  for  as 
long  as  38  to  150  days  before  germination.  The  most  satis- 
factory method  of  treatment  used  was  to  place  the  seeds  on  the 
ground  in  a  single  layer  and  cover  them  with  dried  leaves  or 
kogon  grass   (Imperata  exaltata).     The  grass  is  then  burned. 

Immediately  after  burning  and  while  the  seeds  are  still  hot, 
they  are  thrown  into  cold  water,  which  results  in  the  cracking 
of  the  hard  shells.  The  results  obtained  by  this  kind  of  treat- 
ment showed  an  average  germination  of  more  than  30  per  cent. 
The  seeds  of  lumbang  are  supposed  to  retain  their  vitality  for 
a  year  or  more,  but  we  have  very  little  certain  knowledge  on 
this  point. 

As  the  seeds  of  lumbang  have  very  hard  shells  and  germinate 
slowly,  large  quantities  of  them  accumulate  on  the  ground  under 
trees.  They  can,  apparently,  lie  in  this  condition  for  a  long  time 
without  losing  much,  if  any,  of  their  oil  content. 

The  yield  of  nuts  per  tree  has  not  been  determined  accurately, 
and  the  common  method  of  gathering  the  nuts  makes  such  a 
determination  difficult.  Some  people  in  Laguna,  who  engage 
in  the  business,  estimate  the  yield  from  a  tree  at  from  5,000 
to  15,000  seeds  a  year.  As  the  nuts  average  about  10  grams 
each,  this  would  be  50  to  150  kilograms  per  tree.  One  man 
said  that  he  had  thirty  trees  in  his  plantation  and  that  every 
year  he  obtained  an  average  of  300  kilograms  of  husked  seeds. 
This  would  be  about  30  kilograms  of  unhusked  nuts  per  tree. 
Aguilar  informs  us  that  he  obtained  from  Cavite  two  sacks  of 
nuts,  each  sack  weighing  about  25  kilograms  and  each  of  which, 
according  to  the  collector,  was  obtained  from  a  single  tree. 
This  estimate  agrees  rather  closely  with  the  one  just  mentioned. 
According  to  the  above  estimates  a  tree  would  yield  from  5  to 
30  kilograms  of  oil  per  year. 

The  fruits  are  allowed  to  fall  and  lie  on  the  ground  until  that 
part  of  the  fruit  which  surrounds  the  seed  has  decayed,  after 
which  the  nuts  are  collected. 

Aleurites  moluccana  is  a  large  tree  reaching  a  diameter  of  80 
to  150  centimeters.  The  younger  parts  and  inflorescences  are 
hairy.  The  leaves  have  long  petioles.  The  blades  are  10  to 
20  centimeters  long  and  are  either  entire  or  lobed.    The  fruit 
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is  ovoid,  and  5  to  6  centimeters  long.  It  contains  one  or 
two  hard-shelled  seeds.  The  seed  is  about  3  centimeters  long 
and  2.5  centimeters  broad.  It  has  a  hard,  rough,  ridged  shell 
about  2.5  millimeters  thick.  This  contains  a  white,  oily,  fleshy 
kernel  consisting  of  a  very  thin  embryo  surrounded  by  a  large 
endosperm.  This  is  in  turn  covered  by  a  thin,  white,  papery 
seed  coat.  This  thin  seed  coat  adheres  firmly  to  both  the  shell 
and  the  kernel,  so  that  the  kernel  is  separated  from  the  shell 
with  difficulty. 

This  species  is  distributed  from  Luzon  to  Mindanao  and  Pa- 
lawan, and  recently  has  been  planted  in  great  numbers  in  Cebu. 

ALEURITES   TRISPERMA    Blanco.     (Fig.  46).  BagilumbAng. 

Local  names:  Bagilumbdng,  balukandd  (Laguna),;  banukaldg,  kimbang- 
banukaldd,  lumbang-gubat  (Cavite) ;  balukandg  (Batangas) ;  lumbdng 
(Oriental  Negros,  Camarines).  Also  reported  from  Rizal,  Tayabas  and 
Davao. 

bagilumbAng  oil 

As  previously  mentioned,  oil  extracted  from  the  nuts  of  Alew- 
rites  trisperma  has  characteristics  which  are  almost  indistin- 
guishable from  those  of  Chinese  wood  oil  or  tung  oil. 

According  to  Heyne  *  Aleurites  cordata  R.  Br.,  until  recently 
and  erroneously  believed  to  be  a  source  of  wood  oil,  occurs  in 
southern  Japan.  The  constants  of  this  oil  are  remarkably  like 
those  of  bagilumbang  oil  from  Aleurites  trisperma. 

The  shells  of  Aleurites  trisperma  are  much  more  easily  cracked 
than  those  of  Aleurites  moluccana.  Moreover,  the  kernel  is  not 
so  difficult  to  separate  from  the  shell  because,  when  the  nut  is 
dry,  the  kernel  shrinks  somewhat  and  may  be  easily  removed 
after  the  nuts  have  been  cracked.  Richmond  and  del  Rosario  t 
found  that  one  kilo  of  whole  nuts  contained  357  grams  of  shells 
and  643  grams  of  kernels. 

The  oil  from  the  nuts  of  Aleurites  trisperma  deteriorates  when 
the  nuts  are  stored.  Moreover,  according  to  Aguilar,  the  oil 
deteriorates  also  if  not  kept  in  an  hermetically  sealed  container. 

Aguilar  says  that  the  yield  of  oil  by  expression  at  800  kilo- 
grams per  square  centimeter  may  reach  as  high  as  56  per  cent 
of  the  weight  of  the  kernels.  Oil  prepared  from  fresh  nuts  is 
of  very  good  quality  and  light  amber  in  color.  The  constants 
of  bagilumbang  oil  have  been  determined  by  Richmond  and  Ro- 

*  Heyne,  K.,  De  Nuttige  Planten  van   Nederlandsch-Indie,    (1913). 

t  Richmond,  G.  F.  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing  seeds;  preliminary  paper.  Philippine  Journal 
of  Science,  Volume  2  (1907),  pages  439  to  449. 
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FIGURE  46.    ALEURITE8  TRISPERMA  (BAGILUMBANG),  THE  SOURCE  OF  BAGILUMBANQ 

OIL.    XI. 
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sario.  A  few  of  these  constants  have  also  been  determined  by 
Aguilar.  These  results  are  recorded  in  Table  21.  Bagilumbang 
oil,  like  lumbang,  has  high  iodine  and  saponification  values  and 
its  physical  and  chemical  properties  are  generally  satisfactory. 
However,  when  the  bagilumbang  nuts  were  kept  about  sixteen 
months,  they  underwent  so  great  a  change  in  the  oil  value  that 
the  yield  by  expression  was  reduced  from  56  to  40  per  cent  of 
the  weight  of  the  kernel,  and  the  oil  was  high  in  acid  value  and 
much  darker  in  color  than  that  obtained  from  the  fresh  nuts. 

Table  21. — Constants  of  bagilumbang  oil. 


Constants. 


16.0°  C 


Specific  *ravityU550C 

Acid  value  (milligrams  of  potash  per  one  gram  of  oil)  . 

Acid  value  (cc.  O.INKOH) 

Saponification  value 

Iodine  value  (Hanus)  

Maumene  value 

Refractive  index  (60°  C)  

Hehner  value 

Melting:  point 

Solidifying  point 


Sample. 


L« 


2.b 


2.160 


200.5 
158.5 

86.2 
1.488 

95.79 
2°-4°  C. 

-6.5C. 


0.9862 


2.22 

191 
166 


•  Richmond,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of  some  Philippine 
oil-bearing  seeds:  preliminary  paper.  Philippine  Journal  of  Science,  Volume  2  (1907),  page 
489. 

b  Aguilar,  R.  H.,  A  comparison  of  linseed  oil  and  lumbang  oils  as  paint  vehicles.  Philip- 
pine Journal  of  Science,  Volume  12   (1917),  page  286. 

According  to  Aguilar,  the  nuts  of  Aleurites  trisperma  may  be 
crushed  and  finely  ground  in  an  oil  mill  and  the  oil  extracted 
directly  from  the  crushed  nuts.  However,  he  found  that  the 
oil  thus  obtained  was  dirty,  highly  contaminated  with  shell  par- 
ticles, dark  colored,  and  had  a  relatively  high  acid  value.  Owing 
to  the  small  amount  of  labor  involved  in  shelling  the  nuts,  it 
seems  desirable  to  extract  the  oil  from  the  kernels  rather  than 
from  the  whole  nuts.  It  probably  would  be  more  profitable  to 
cultivate  Aleurites  trisperma  than  Aleurites  moluccana,  as  the 
nuts  of  the  former  are  more  easily  shelled  than  those  of  the 
latter,  and,  moreover,  bagilumbang  oil  resembles  tung  oil  more 
closely  than  does  lumbang  oil. 

However,  Aleurites  trisperma  is  not  so  abundant  as  Aleurites 
moluccana  and  consequently  the  supply  of  bagilumbang  nuts  can- 
not be  depended  upon  until  planted  trees  have  begun  to  bear. 
The  attention  of  manufacturers  should,  therefore,  be  directed 
for  the  present  to  the  production  of  lumbang  oil  rather  than 
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bagilumbang.  Although  the  extraction  of  oil  from  bagilumbang 
nuts  alone  might  not  be  profitable  with  the  present  small  supply, 
it  would  probably  become  so  if  carried  on  in  connection  with  the 
extraction  of  lumbang  oil. 

The  fertilizing  value  of  the  cake  of  Aleurites  trisperma  com- 
pares favorably  with  that  of  Aleurites  moluccana,  as  will  be  seen 
from  Table  22,  taken  from  Aguilar.  «* 

Table  22. — Fertilizing  value  of  bagilumbang    (Aleurites  trisperma)    cake. 


Constituents. 


Cake 

from 

kernel. 


L 


Cake 

from 

crushed 

nuts. 


i  Psr  cent. 


Moisture 

Nitrogen  (N2) 

Potash  (KiO) 

Phosphorus  (PsOe) 


L. 


7.67 
6.20 
1.79 
1.18 


Per  cent. 
9.45 
2.99 
0.90 
0.96 


Planting  experiments  carried  on  by  the  Division  of  Investiga- 
tion, Bureau  of  Forestry,  at  Los  Banos  showed  a  germination 
of  98  per  cent,  germination  taking  place  in  nineteen  days.  At 
the  end  of  the  first  year  the  plants  had  an  average  height  of 
54  centimeters. 

This  species,  like  Aleurites  moluccana,  was  hardy  and  grew 
rapidly.  The  average  rates  of  growth  of  large  numbers  of  trees 
are  given  in  Table  23. 

Table  23. — Growth  of  Aleurites  trisperma   (bagilumbang)   in  plantations 
at  Los  Banos,  Laguna. 


Age. 

Diam- 
eter. 

Height. 

Years. 
2. _ 

em. 

m. 
1.84 
3.15 
5.08 

3 

5 
7 

5 

Aleurites  trisperma  is  a  tree  10  to  15  meters  or  more  in  height. 
It  does  not  have  hairs  except  on  the  inflorescences.  The  fruit 
is  5  to  6  centimeters  in  diameter,  somewhat  rounded  and  angled, 
opens  later  along  the  angles,  and  usually  has  three  cells,  each  of 
which  contains  a  single  seed.  The  seed  is  somewhat  circular, 
flattened,  rather  smooth,  but  with  numerous  small  ridges.  It 
has  a  hard,  brittle  shell  about  0.5  millimeter  thick.  This  con- 
tains a  white,  oily,  fleshy  kernel  consisting  of  a  very  thin  em- 
bryo surrounded  by  a  large  endosperm.     This  in  turn  is  covered 
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by  a  thin,  white,  papery  seed  coat.  When  dry  the  kernel  with 
the  thin  seed  coat  shrinks  slightly  away  from  the  shell,  so  that 
the  shell  and  kernel  are  easily  separated.  The  kernels,1  when 
fresh,  have  a  pleasant  nutty  flavor,  but  leave  a  burning  sensa- 
tion in  mouth,  throat,  esophagus  and  stomach;  even  a  part  of 
one  nut  may  cause  either  violent  vomiting  within  half  an  hour 
or  else  a  terrific  diarrhoea,  beginning  within  a  few  hours  after 
eating  and  lasting  from  12  to  24  hours. 

This  species  is  a  native  of  the  Philippines  and  is  not  found 
outside  of  the  Archipelago.  It  is  apparently  not  abundant,  but 
quantities  sufficient  for  extensive  planting  can  be  secured  every 
year. 

Genus   CROTON 
CROTON  TIGLIUM  L.      (Fig.  47).  CROTON  OIL  PLANT. 

Local  names:  Gasi  (Zambales) ;  kamaisd  (Rizal,  Mindoro) ;  kamausd 
(Bulacan) ;  kasld  (Balabac  Island) ;  rnakasld  (Busuanga  Island) ;  malapi 
(Basilan) ;  marachuite  (Ilocos  Sur) ;  saligau  (Union,  Bengnet,  Cagayan) ; 
tuba  (Negros,  Camarines,  Sorsogon,  Samar,  Cagayan,  Marinduque,  Leyte, 
Rizal,  Mindoro,  Tayabas) ;  tubang-makaisd  (Tayabas,  Camarines) ;  tuba- 
tuba  (Negros,  Camarines);  tubli  (Lanao). 

CROTON  OIL 

The  seeds  of  this  plant  yield  the  croton  oil  of  commerce,  which 
is  used  chiefly  in  pharmaceutical  preparations.  The  fruits  or 
crushed  leaves  of  this  species  are  used  in  poisoning  fishes.  When 
the  seeds  are  used  for  this  purpose,  they  are  pulverized  and  put 
in  sacks  which  are  placed  in  ponds  or  rivers. 

According  to  Lewkowitsch,*  the  seeds  of  Croton  tiglium  yield 
53  to  56  per  cent  of  croton  oil.  The  ml  has  a  yellow,  orange, 
or  brown  color,  according  to  its  age.  It  has  a  nauseous  odor, 
a  burning  taste,  and  acts  as  a  very  powerful  purgative.  It  dis- 
solves in  petroleum  ether  in  all  proportions,  differing  in  this 
respect  from  castor  oil.  It  has  the  following  constants  (Lew- 
kowitsch) : 

Specific  gravity  (15°) 0.9437 

Solidifying  point — 7° 

Saponification  value  (Mgrms  KOH) 192.9-215.6 

Iodine  value 101.7-109.1 

Reichert-Meissl  value  (CC.1/10  KOH) 12.1-13.56 

Refractive  index  (26°) 1.4781      • 

Oleo-refractometer   (22°)   +35° 

Butyro-refractometer  (27°)  68°-77.5° 

Croton  tiglium  is  a  shrub  or  very  small  tree.  The  leaves  are 
alternate,  usually  somewhat  rounded  at  the  base,  pointed  at  the 
tip,  with  toothed  margins,  and  from  7  to  12  centimeters  in  length. 

♦Lewkowitsch,  J.,  Oils,  fats,  and  waxes   (1915). 
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FIGURE  47.    CROTON  TIGLIUM,  THE  SOURCE  OF  CROTON  OIL. 
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The  flowers  are  small  and  inconspicuous.  The  seeds  are  borne 
in  capsules  which  are  usually  three-angled  and  from  1.5  to  2 
centimeters  in  length. 

This  species  is  found  wild  in  the  Philippines  from  northern 
Luzon  to  southern  Mindanao.  It  is  also  cultivated  to  a  limited 
extent. 

Genus  JATROPHA 
JATROPHA  CURCAS  L.     (Fig.  48).  TtJBANG-BAKOD  or  PHYSIC  NUT. 

Local  names:  Galumbdng  (Pampanga);  kirisol  (Bulacan) ;  takumbdu 
(Zambales) ;  tagumbdu  (Ilocos  Sur,  Pangasinan,  Bon  toe) ;  tangan-tangan 
(Bataan,  Manila) ;  tangantdngan-tuba  (Bulacan) ;  tau-ud  (Ilocos  Sur) ; 
taua-taud  (Abra) ;  tuba  (Rizal,  Manila,  Camarines,  Mindoro) ;  tuba-tuba 
(Leyte) ;  tubang-bdkod  (Laguna,  Rizal). 

PHYSIC-NUT  OIL 

The  seeds  of  this  species  furnish  an  oil  used  as  an  emetic 
and  purgative.  The  oil  has  been  used  for  illuminating  purposes 
in  some  parts  of  the  Philippines.  It  is  known  in  commerce  as 
curcas  oil.  According  to  Richmond  and  Del  Rosario  *  this  oil 
belongs  to  the  class  of  semidrying  oils  and  is  employed  in  the 
manufacture  of  soaps  and  candles  and  also  as  an  illuminant  and 
lubricant,  but  because  of  its  drying  properties  it  is  not  well 
adapted  for  the  last-mentioned  purpose.  In  India  it  is  used  as 
a  purgative.  A  single  fresh  seed,  eaten  raw,  may  cause  both 
vomiting  and  severe  diarrhoea. 

Lewkowitsch  t  states  that  the  fresh  oil  has  a  pale  color,  but 
becomes  yellow  with  a  reddish  tint  on  exposure  to  the  air.  Its 
unpleasant  odor  is  characteristic,  and  may  serve  to  distinguish 
curcas  oil  from  other  oils;  it  is  further  characterized  by  its 
strong  purgative  properties,  which  are  much  more  pronounced 
than  those  of  castor  oil.  The  constants  of  curcas  oil  are  given 
in  Table  24. 

Table  24. — Constants  of  physic  nut  oil. 


Constants. 

(•) 

(•») 

(«)       ' 

Acid  value 

8.5 

19 
192.4 

1 
11 

Saponification  value 

192.6 

Unsaponifiable  value * 

6.5 
8.4 

Acetyl  value _  _    

Reichert-Meissl  value - — 

0.5 
89 

as 

88 

Iodine  value j ' _. 

*  Lewkowitsch,  J.  Oils,  fats,  and  waxes. 

bandcHeyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indi8   (1918). 

*  Richmond,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of  some 
Philippine  oil-bearing  seeds;  preliminary  paper.  Philippine  Journal  of 
Science,  Section  A,  Volume  2  (1907),  page  446. 

t  Lewkowitsch,  J.,  Oils,  fats,  and  waxes   (1915). 
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Richmond  and  Rosario  say  that  the  physic  nuts  they  examined 
gave  45  per  cent  of  hulls  and  55  per  cent  of  kernels ;  the  latter 
yielded  by  extraction  with  chloroform  63.05  per  cent  of  oil, 
which  corresponds  to  34.65  per  cent  calculated  on  the  basis  of 
whole  seeds. 

Jatropha  curcas  is  an  erect  shrub  or  small  tree  2  to  5  meters 
in  height.  The  leaves  are  entire,  angular  or  somewhat  3-  to 
5-lobed,  and  10  to  18  centimeters  long;  the  apex  is  pointed,  the 
base  heart-shaped,  the  petiole  long.  The  flowers  are  greenish 
white,  and  7  to  8  millimeters  in  diameter.  The  capsule  is  rounded, 
at  first  fleshy,  but  later  becoming  dry,  and  composed  of  2  or  3 
one-seeded  divisions  which  are  3  or  4  centimeters  long. 

This  species  is  a  native  of  tropical  America,  but  is  now 
thoroughly  naturalized  and  widely  distributed  throughout  the 
Philippines,  being  most  commonly  cultivated  in  towns  as  a 
hedge-plant.  Hence  the  name  tubang-bakod,  tuba  being  a  name 
given  to  many  plants  of  this  family  used  for  poisoning  fish  and 
bdkod  the  Tagalog  word  for  hedge  or  fence. 

JATROPHA    MULTIFIDA   L.  MANA. 

Local  name:  Mand  (Spanish-Filipino). 

MANA  OIL 

According  to  Heyne  *  the  seeds  are  poisonous  and  contain 
about  30  per  cent  of  oil,  which  is  apparently  very  similar  to 
that  of  Jatropha  curcas.  It  is  used  in  Java  more  for  illu- 
minating purposes  than  as  a  purgative. 

Jatropha  multifida  is  a  shrub  2  or  3  meters  in  height.  The 
petioles  are  as  long  as  the  leaves.  The  leaves  are  alternate, 
15  to  30  centimeters  long  and  divided  nearly  to  the  base  into 
about  ten  rather  narrow  lobes,  which  are  in  turn  frequently 
lobed.  The  flowers  are  red  and  5  to  6  millimeters  long.  The 
capsule  is  somewhat  three-angled  and  about  2  centimeters  long. 

This  species  is  occasionally  cultivated  in  the  Philippines  and 
is  distributed  from  Luzon  to  Mindanao. 

Genus  MALLOTUS 

MALLOTUS   PHILIPPINENSIS  Muell.   Arg.  Banato. 

banAto  on* 
A  description  and  the  local  names  of  this  species  are  given 
in  the  section  on  dyes. 

According  to  Watt  t  the  seeds  yield  5.83  per  cent  of  a  bland 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3 
(1917),  page  100. 

tWatt,  G.,  The  commercial  products  of  India   (1908),  page  757. 
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oil.    It  is  used  medicinally  by  the  people  of  India  and  many 
writers  recommend  it  as  worthy  of  investigation.* 

Hefterf  says  that  the  yield  of  oil  is  20  to  24  per  cent. 

Genus   RICINUS 
RICINUS  COMMUNIS  L.     (Fig.  49).  TANGAN-tAngan  or  CASTOR-OIL. 

PLANT. 

Local  names:  Katana  (Batanes  Islands);  lansina  (Batangas) ;  ta/am- 
punai  (Laguna) ;  tangantdngan  (Ilocos  Norte  and  Sur,  Abra,  Cagayan, 
Pangasinan,  Pampanga,  Zambales,  Bataan,  Bulacan,  Rizal,  Manila,  Laguna, 
Tayabas,  Camarines,  Albay,  Sorsogon,  Masbate,  Capiz,  Misamis,  Cuyo 
Islands);  tau^ua-tau-ud  (Ilocos  Norte,  Bon  toe,  Pangasinan). 

CASTOR  OIL 

This  plant,  the  source  of  the  castor  oil  of  commerce,  grows 
wild  in  all  parts  of  the  Philippines,  but  the  seeds  are  said  to 
be  very  poor  in  oil.  According  to  the  Bureau  of  Agriculture, 
only  imported  seeds  of  improved  varieties  should  be  .planted. 

Castor  oil  is  used  medicinally  as  a  purgative.  It  is  also  used 
in  the  manufacture  of  Turkey-red  oils  and  in  making  soap.  It 
is  employed  as  a  lubricant,  as  a  preservative  of  leather,  and 
for  other  purposes.  Recently  the  demand  for  castor  oil  has  in- 
creased owing  to  the  fact  that  it  is  used  as  a  lubricant  for  air- 
plane engines. 

Bottler  and  Sabin  %  state : 

Castor-oil  is  used  as  an  ingredient  for  * 'artificial  skin''  varnishes,  such 
as  one  composed  of  shellac  1  part,  alcohol  8  parts,  castor-oil  ft  part; 
or  another,  8  parts  collodion  to  1  part  castor-oil;  it  is  also  used  in  retouch- 
ing-varnishes and  negative  varnishes  in  photography.  » 

To  give  elasticity  to  spirit  varnishes,  it  is  thinned  with  alcohol  to  the 
consistency  of  the  varnish,  and  added  to  it. 

Castor  oil  is  colorless  or  slightly  greenish.  Commercially  it  is 
manufactured  by  expression  or  extraction.  The  best  quality, 
which  is  used  for  medicinal  purposes,  can  only  be  prepared  by 
expression  in  the  cold,  as  the  poisonous  alkaloid,  ricine,  does  not 
pass  into  the  oil  under  these  conditions.  The  expressed  oil  cake 
contains  the  poisonous  alkaloid  and  is  unfit  for  use  as  cattle 
food.    It  is  serviceable,  however,  as  an  excellent  fertilizer. 

Scherubel  §  discusses  the  cultivation,  harvest,  and  extraction 

*Watt,  G.,  Dictionary  of  the  economic  products  of  India,  Volume  5 
(1891),  page  122. 

fHefter,  G.,  Technologie  der  Fette  und  (Me   (1908). 

t  Bottler,  M.,  and  Sabin,  A.  H.,  German  and  American  varnish  making, 
page  48.  »•  ' 

§  Scherubel;  *E.,  Journal  of  the  Department  of-  Agriculture,  Victoria, 
Volume  16  (1918),  page  505. 
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of  oil  from  the  castor-oil  seeds  and  states  that  seeds  from  two 
varieties  grown  wild  in  Australia  contained  47  to  49  per*  cent 
of  oil.  This  yield  is  somewhat  less  than  that  obtained  from 
Calcutta  and  Java  seeds,  which  give  about  53  per  cent  of  oil. 

The  process  of  refining  castor  oil  consists  largely  in  removing 
albumen  by  steaming  the  oil.  The  albumen  and  part  of  the 
enzyme  which  has  passed  into  the  oil  are  thus  coagulated  and 
removed  by  filtering.  Castor  oil  keeps  very  well  when  refined 
properly  and  does  not  easily  become  rancid.  The  percentage  of 
free  fatty  acids  does  not  increase  considerably  on  standing.  Ac- 
cording to  Lewkowitsch  *  a  sample  exposed  to  the  athmosphere 
for  four  years  contained  only  1  per  cent  of  free  fatty  acids. 

Castor  oil  has  the  following  constants  (Lewkowitsch) : 

Specific  gravity  (15.5°),  0.9591. 

Solidifying  point  -10°  to  -12°. 

Saponification  value  (Mgrms  KOH)  176.7  to  186.6. 

Iodine  value  81.4  to  90.6. 

Reichert-Meissl  value  (C.C.1/10  norm.  KOH)   1.1. 

Acetyl  value  149.9  to  150.5. 

Maumene  test  46°  to  47°. 

Refractive  index  (15°)  1.4795  to  1.4803. 

Oleo-refractometer  (22°)  37  to  46. 

Butyro-refractometer   (25°)   78°. 

Viscosity  (Redwood's  viscosimeter)   1160  to  1190. 

As  shown  by  the  figures  above,  the  acetyl  value  is  unusually 
high.  Mitchell  f  states  that  castor  oil  has  an  acetyl  value  of 
about  150  and  emphasizes  the  fact  that  other  oils  and  fats  have 
acetyl  values  ranging  from  about  2  (coconut  oil)  to  15  (cotton- 
seed oil)  and  19  (croton  oil). 

According  to  Richmond  and  Rosario  %  castor  oil  could  be  man- 
ufactured in  a  coconut-oil  mill  and,  if  the  plant  were  cultivated 
on  a  sufficient  scale,  there  would  be  a  possibility  of  the  com- 
mercial production  of  this  oil  for  lubricating  and  illuminating 
purposes.  It  could  probably  be  sold  as  cheaply  as  coconut  oil, 
which  is  now  used  extensively  in  food  products. 

Ricinus  communis  is  a  coarse,  erect,  somewhat  woody  bush 
about  1  to  4  meters  high.  The  leaves  are  smooth,  alternate,  20 
to  60  centimeters  in  diameter  and  palmately  divided,  with  pointed 
lobes.     The  leaves  and  stems  are  green  or  purplish.    The  fruit 

*  Lewkowitsch,  J.,  oils,  fats,  and  waxes,   (1915). 

t  Mitchell,  C.  A.,  Edible  oils  and  fats,  (1918). 

%  Richmond,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing'  seeds:  preliminary  paper.  Philippine  Journal 
of  Science,  Section  A,  Volume  2  (1907),  page  448. 
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FIGURE  49.    RICINUS   COMMUNIS    (TAlfoAN-TArf&AN),    THE   SOURCE    OF   CASTOR    OIL 

XJ. 
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is  an  ovoid  capsule,  1  to  1.5  centimeters  long,  and  covered  with 
soft,  spine-like  processes. 

Family  ANACARDIACEAE 

Genus  ANACARDIUM 
ANACARDIUM   OCCIDENTALE  L.  KAStfr  or  CASHEW  NUT. 

Local  names:  Balubad  .or  balubar  (Bataan,  Pampanga,  Bulacan) ;  6a- 
Itibat  (Bataan,  Mindoro) ;  batuban  (Bataan);  balubog  (Bulacan);  kachui 
(Palawan) ;  kasdi  or  kasui  (Isabela,  Ilocos  Norte  and  Sur,  Abra,  Tarlac, 
Bataan,  Zambales,  Manila,  Rizal,  Laguna,  Batangas,  Camarines,  Mindoro, 
Capiz,  Marinduque,  Palawan,  Misamis,  Cuyo  Islands,  Zamboanga) ;  kosing 
(Amburayan) ;  sambalduke   (Pangasinan). 

CASHEW-NUT  OIL 

The  roasted  kernels  are  often  used  to  make  a  very  savory 
nut  candy,  and  also,  according  to  Richmond  and  Rosario,*  for 
the  adulteration  of  chocolate.  They  say  that  the  expressed  ker- 
nels yield  a  sweet,  yellowish  oil. 

Lewkowitsch  f  states  that  the  yield  of  oil  from  the  kernels  is 
47.2  per  cent  and  that  the  oil  has  the  following  constants : 

Saponification  value 195  / 

Iodine  value , 84 

Refractive  index   (20°) 1.4702 

Watt  %  says  that : 

*  *  *  Two  oils  are  obtainable  from  this  plant:  (1)  a  light-yellow 
from  the  pressed  kernels,  of  which  the  finest  quality  is  equal  to  almond  oil ; 
and  (2)  "Cardole,"  obtained  from  the  shell  of  the  nut — an  acrid  and 
powerful  fluid  efficacious  for  preserving  carved  wood,  books,  etc.,  against 
white  ants.     *     *     * 

Watt  also  mentions  that  the  bark  yields  a  gum  which  is  ob- 
noxious to  insects. 

Anacardium  occidentale  is  a  small  tree  with  a  trunk  which  is 
usually  small  and  crooked.  It  has  a  large,  yellow,  pear-shaped 
fruit,  with  a  kidney-shaped  seed  attached  to  one  end.  Both  the 
fruit  and  seed  are  edible,  the  fruit  raw  and  the  kernels  raw  or 
roasted. 

This  species,  introduced  at  an  early  date  from  America,  is 
widely  distributed  in  the  Philippines.  It  is  cultivated  in  towns 
and  on  farms,  and  runs  wild  in  old  clearings. 

*  Richmond,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing  seeds;  preliminary  paper.  Philippine  Journal 
of  Science,  Section  A,  Volume  2  (1907),  page  445. 

t  Lewkowitsch,  J.,  Oils,  fats,  and  waxes    (1915). 
JWatt,  George,  The  commercial  products  of  India  (1908). 
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Family  CELASTRACEAE 
Genus    CELASTRU8 
CELASTRU8    PANICULATA    Willd. 

CELASTRUS  PANICULATA  OIL 

According  to  Watt:  * 

The  seeds  yield  by  expression  a  deep  scarlet  or  yellow  oil,  used  med- 
icinally. The  oil  deposits  a  quantity  of  fat  after  it  has  been  kept  a  short 
time.  Its  odour  is  pungent  and  acrid,  and  treated  with  sulphuric  acid  it 
turns  of  a  dark  bistre  colour.  It  is  much  admired  as  an  external  appli- 
cation along  with  a  poultice  of  the  crushed  seeds.  It  is  also  burnt  in 
lamps,  and  employed  in  certain  religious  ceremonies.  The  seeds  sub- 
mitted to  destructive  distillation  yield  the  "Oleum  Nigrum,"  an  empyreum- 
atic  black  oily  fluid  employed  medicinally  in  the  treatment  of  beri-beri 
{Cooke).  According  to  Dr.  Dymock,  the  seeds  are  distilled  along  with 
benzoin,  cloves,  nutmegs,  and  mace.  This  oil  is  manufactured  in  the 
Northern  Circars,  the  best  in  Vizagapatam  and  Ellore,  where  it  is  sold 
in  small  blue  or  black  bottles,  each  containing  about  1  oz.,  at  prices  from 
12  annas  to  one  rupee  a  bottle. 

Lewkowitsch  f  states  that: 

The  seeds  from  the  shrub  CeUtstrus  paniculatus  yield  a  dark-red  pun- 
gent oil  from  which  "stearine"  separates  on  standing.  In  Ceylon  this  oil 
is  known  as  "Duhudu  oil,"  and  serves  as  a  nerve  stimulant;  it  is  also 
used  there  for  external  application  to  sores. 

Celastru8  paniculata  is  a  large,  woody  vine.  The  leaves  are 
alternate,  somewhat  oval  shaped,  pointed  at  the  tip,  rounded  or 
slightly  pointed  at  the  base,  with  toothed  margins,  and  5  to  12 
centimeters  long.  The  inflorescences  are  7  to  18  centimeters 
long.  The  flowers  are  numerous,  greenish  or  greenish  white, 
and  about  .5  millimeter  in  diameter.  The  fruit  is  an  ovoid  or 
somewhat  rounded,  yellow  capsule  which  is  7  to  9  centimeters 
long  and  three-celled. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao 
and  Palawan. 

Family  SAPINDACEAE 

Genus  GANOPHYLLUM 
GANOPHYLLUM    FALCATUM    Blume.     (Fig.   60).  ArM&EN. 

Local  names:  Ardngen  (Iloko  in  Union,  Pangasinan) ;  bagusalai  (Mi- 
samis);  gogong-ldnpil  (Cavite) ;  gogolingin  (Pampanga) ;  gugo  (Tablas 
Island);  hdlas  (Capiz)  ;  malatumbdga  (Bataan) ;  odd  (Mindoro) ;  palum- 
P&ng,  pararan  (Davao) ;  sdleng  (Bon toe) ;  tugdbi  (Tayabas). 

*Watt,  G.,  A  dictionary  of  the  economic  products  of  India,  Volume  2 
(1889),  page  238. 
t  Lewkowitsch,  J.,  Oils,  fats,  and  waxes,  Volume  2   (1915),  page  338. 
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arA£5en  oil 

The  seeds  of  this  species  yield  a  solid  fat  used  for  illumina- 
tion. The  people  of  the  hills  back  of  San  Fernando,  La  Union, 
chiefly  the  Igorotes,  have  extracted  this  product  for  many  years. 
The  seeds  are  crushed  and  then  boiled,  when  the  oil  floats  on  the 
surface.  Wells,*  who  examined  this  product,  says  that  even  with 
potash  it  makes  a  good  hard  soap. 

GanophyUum  falcatum  is  a  tree  reaching  a  height  of  about 
25  meters  and  a  diameter  of  about  70  centimeters.  The  leaves 
are  alternate,  20  to  35  centimeters  long,  and  pinnate  with  alter- 
nate leaflets  which  are  inequilateral,  pointed  at  the  tip,  oblique 
at  the  base,  and  from  5  to  12  centimeters  in  length.  The  flowers 
are  small,  yellowish,  and  occur  in  large  numbers  on  compound 
flowering  shoots.  The  fruits  are  about  1.5  centimeters  in  length, 
pointed  at  the  tip,  rounded  at  the  base,  and  contain  a  single 
seed.  The  wood  is  hard  and  heavy,  of  fine  texture,  yellowish 
white,  apparently  durable,  and  is  used  locally  for  posts  and 
other  structural  parts  of  houses. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao. 

Genus   NEPHELIUM 
NEPHELIUM    LAPPACEUM    L.  UsAu  OR   RAMBUTAN. 

RAMBUTAN   TALLOW 

A  description,  figure,  and  the  local  names  of  this  species  are 
given  in  the  bulletin  on  edible  plants. 

Hefter  t  states  that  the  seeds  of  Nephelium  lappaceum  yield 
40  to  48  per  cent  of  rambutan  tallow. 

According  to  Baczewski  t  this  tallow  has  the  folk/wing  con- 
stants : 

Specific   gravity 0.9236 

Solidifying  point 38°-39° 

Melting  point 42°-46° 

Saponification  value 193.8 

Iodine   value 39.4 

The  insoluble  fatty  acids  of  this  tallow  contain  45.5  per  cent 
of  oleic  acid. 

*  Wells,  A.  H.,  Chief,  Division  of  Organic  Chemistry,  Bureau  of  Science, 
Manila. 

t  Hefter,  G.,  Technologie  der  Fette  und  flle,  Volume  2  (1908),  page  652. 

t  Baczewski,  M.,  Chemische  untersuchung  der  Samen  von  Nephelium  lap- 
paceum und  des  darin  enthaltenen  fettes.  Monatshefte  fur  Chemie, 
Volume  16  (1895),  page  866. 
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FIGURE  30.  GANOPHYLLUM  FALCATUM  (ARArfftEN).  Xi, 
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NEPHELIUM    MUTABILE   Blanco.  BulAla. 

Local  names:  Alpdi  (Laguna);  bakaldu  (Pangasinan) ;  balimbingan 
(Lanao) ;  buldla  (Camarines,  Tayabas,  Laguna,  Rizal) ;  kakao-kakao  (Su- 
rigao) ;  karayo  ( Mindoro );  laguan  (Tayabas);  mcUamputian  (Samar) ; 
mardngis   (Cagayan) ;  pangydu  (Rizal). 

bvlAla  oil 

Heyne  *  reports  that  according  to  Greshoff  the  seeds  contain 
29.2  per  cent  of  fat  melting  at  34°  C.  He  says  that  it  was 
formerly  used  as  a  lamp  oil. 

Nephelium  mutabUe  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  45  centimeters.  The  leaves  are  al- 
ternate and  compound,  with  rather  large,  smooth,  alternate 
leaflets,  which  are  pointed  at  both  ends.  The  flowers  are  small 
and  occur  in  considerable  numbers  on  simple  or  compound  in- 
florescences. The  fruits  are  red,  about  4  centimeters  in  length, 
and  completely  covered  with  numerous,  rather  soft  projections. 
The  flesh  is  white,  abundant,  juicy,  and  of  very  good  flavor.  It 
surrounds  a  single,  rather  large  seed. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao  and  is  very  common  in  Luzon. 

Family  BOMBACACEAE 

Genus  CEIBA 

CEIBA    PENTANDRA   Gaertn.     (Fig.  51).  COTTON  Tree  or  KAPOK. 

Local  names:  Balios  (Bulacan) ;  basangldi  (Ilocos  Sur,  Abra) ;  bob&U 
bubui  (Bulacan,  Bataan,  Cavite,  Batangas,  Rizal,  Laguna,  Tayabas,  Min- 
doro) ;  boiboi  (Capiz) ;  bulak  (Abra,  Zambales,  Pampanga,  Bulacan,  Ca- 
vite) ;  bulak-donddl  (Cebu) ;  bulak-kastUa  (Pampanga) ;  bulak-sino  (Bu- 
lacan, Bataan,  Cavite,  Batangas,  Rizal,  Laguna,  Tayabas,  Mindoro) ; 
dogddl  (Cebu) ;  doldol  (Leyte,  Samar,  Iloilo,  Antique,  Capiz,  Bohol,  Cebu, 
Cuyo  Islands) ;  dondol  (Cebu) ;  gdpas  (Misamis) ;  kdpah  (Zambales) ; 
kdpak  (Bulacan,  Rizal,  Bohol) ;  kdpas  (Ilocos  Norte  and  Sur,  Zambales)  ; 
kdpas-sangldi  (Ilocos  Norte  and  Sur,  Abra) ;  kapok  or  kapdk  (Tarlac,  Sor- 
sogon,  Masbate,  Davao  and  other  parts  of  Mindanao,  Basilan,  Sulu  group) ; 
kapds  (Pangasinan) ;  kasangldi  (Pangasinan) ;  kayo  (Camarines,  Albay, 
Sorsogon,  Samar,  Leyte,  Capiz,  Antique,  Iloilo,  Cebu,  Bohol) ;  sangldi 
(Abra). 

kXpok  oil 

An  oil  resembling  cotton-seed  oil  is  extracted  from  the  kapok 
seeds.  It  has  a  greenish-yellow  color  and  a  taste  and  odor  which 
is  not  unpleasant.  The  oil  is  used  for  the  manufacture  of  soap 
and  as  a  substitute  for  cotton-seed  oil.     Concerning  the  use  of 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3 
(1917),  page  162. 
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FIGURE  51.    CEIBA  PENTANDRA  (KAPOK),  THE  SOURCE  OF  KAPOK  OIL. 


Digitized  by  VjOOQlC 


150  PHILIPPINE  RESINS,  GUMS,  AND  OILS 

kapok  oil  in  Marseilles  for  soap  making,  the  American  Per- 
fumer* states: 

*  *  *  The  seed  is  treated  in  two  mills,  both  of  which  are  chiefly 
devoted  to  the  crushing  of  other  seeds.  Only  one  pressing  is  the  rule, 
although  in  some  cases  hot  water  is  poured  over  the  residue,  which  is  then 
pressed  again.  The  oil  is  then  filtered,  but  it  requires  neither  bleaching, 
deodorizing,  nor  any  other  treatment.  In  the  Marseilles  mills  the  average 
yield  in  oil  from  this  seed  is  about  15  per  cent.  The  price  of  the  oil 
follows  closely  that  of  industrial  peanut  oil.  It  takes  about  16  i  pounds 
of  kapok  to  make  a  gallon  of  oil. 

Lewkowitsch  f  says  the  seeds  have  the  following  average 
composition  : 

Per  cent. 

Oil    24.20 

Water    ..:. 11.85 

•Ash    : 5.22 

Crude  fiber 23.91 

Albuminoids  18.92 

Carbohydrates,  etc  15.90 

Experiments  carried  out  by  the  Philippine  Bureau  of  Agricul- 
ture indicate  that  the  fresh  cake  is  valuable  as  stock  food.  Ac- 
cording to  Richmond  and  del  Rosario  J  the  product  much  resem- 
bles ground  linseed  in  food  value. 

Kapok  oil  has  the  following  constants  (Lewkowitsch) :  f 

Specific  gravity  at  15Q  C 0.9235 

Solidifying   point - 29.6° 

Saponification  value  (Mgrms  KOH) 181-205 

Iodine  value 117.9 

Maumene  test  95 

Refractive  index  51.3 

The  oil  consists  of  a  mixture  of  fatty  acids,  about  70  per  cent 
of  which  is  liquid,  while  30  per  cent  is  palmitic  acid,  which  is 
a  solid. 

Ceiba  pentandra  is  a  slender  tree  15  meters  or  less  in  height. 
The  trunk  is  armed  with  large,  scattered  spines.  The  branches 
are  borne  in  horizontal  whorls  which  are  very  characteristic. 
The  capsules  are  about  15  centimeters  long,  and  5  centimeters 
thick.    They  contain  black  seeds  imbedded  in  fine,  silky  hairs. 

♦The  American  Perfumer,  Volume  10  (1915-1916),  page  298. 

t  Lewkowitsch,  J.,  Oils,  fats,  and  waxes  (1915). 

t  Richmond,  G.  F.  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing  seeds:  preliminary  paper.  Philippine  Journal 
of  Science,  Volume  2  (1907),  page  445. 
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FIGURE  52.    STERCULIA   FOETIDA    (KALUMPANG),   THE  SOURCE  OF   KALUMPANG  OIL. 

XI. 
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The  fibers  surrounding  the  seeds  are  soft,  elastic,  and  immune 
to  moths,  and  therefore  very  suitable  for  stuffing  pillows,  mat- 
tresses, etc.,  for  which  purposes  they  are  extensively  employed. 
This  species  is  commonly  cultivated,  particularly  along  the 
highways  and  in  towns,  in  all  parts  of  the  Philippines. 

Family  STERCULIACEAE 

Genus  STERCULIA 

STERCULIA  FOETIDA  L.     (Figs.  52,  53).  KalumpAng. 

Local  names:  Bangdr  (Abra) ;  bangdt,  bubur  (Ilocos  Sur) ;  bobog 
(Iloilo,  Palawan) ;  bungdg  (Cagayan) ;  kalumpdng  (Nueva  Ecija,  Tayabas, 
Pampanga,  Rizal,  Bataan,  Manila,  Laguna,  Camarines,  Iloilo,  Mindoro, 
Palawan,  Cotabato,  Apo  Island);  Jcurumpdng  (Davao). 

kalumpAng  oil 

The  fruits  of  this  species  and  of  several  others  of  the  genus 
contain  a  number  of  peanut-like,  oily  kernels.  They  are  more 
or  less  laxative  when  eaten  raw.  An  oil  extracted  from  them 
is  used  locally  for  illuminating  purposes.  In  some  parts  of  the 
Islands  the  oil  mixed  with  white  earth  is  utilized  as  a  paint. 
The  oil  is  a  bland,  sweet,  yellow  oil,  having  a  rather  high  melting 
point.  Brill  and  Agcaoili  *  analyzed  the  dry,  shelled  seeds  and 
determined  the  chemical  constants  of  the  oil  obtained  from  them. 
The  results  are  given  in  Tables  25  and  26.  These  tables  also 
include  the  results  obtained  by  Bolton  and  Jesson.f 

Table  25. — Composition  of  dry,  shelled,  kalumpang  seeds. 


Constituents. 


Fat  (by  extraction  of  dry  seeds) 

Protein  (Nx  6. 26) 

Starch 

Sugars 

Cellulose,  etc.  (by  difference) 

Ash 


Analysis  by 


Bureau  I    Bolton 

of  and 

Science.  I  Jesson. 


Per  cent.   Per  cent. 
61.78  52.0 


2L61 
12.10 
5.00 
5.61 
8.90 


*  Brill,  H.  C,  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10 
(1915),  page  108. 

t  Analyst,  Volume  40  (1915),  page  3. 
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FIGURE  53.    FRUITS  OF  3TERCULIA  FOETIDA  (KALUMPANG),  THE  SOURCE  OF  KALUM- 

PANQ  OIL. 
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Table  26. — Chemical  constants  of  kalumpang  oil. 


Constants. 


Specific  gravity  at  80°C 

Batyro  ref  tactometer  reading  at  40°C 

Iodine  value  (Hanat) 

Raichert-MeiMl  value 

Saponification  number 

Free  fatty  acids  (oleic) percent.. 

Acid  value cc.N/lOKOH.. 


Analysis  by 


Bureau 

of 
Science. 


Bolton 
and 


0.9264  

63.64  I 

76.04  I       75.8 

2.10  | 

212.01  I      198.8 

0.46  I         1.0 

0.80  ' 


According  to  Professor  DuMez :  * 

The  oil  appears  to  resemble  olive  oil  very  much  in  its  physiological 
action.  Administered  to  dogs  in  doses  of  1.5  to  3  cubic  centimeters  per 
kilogram  body  weight,  it  acts  as  a  mild  laxative.  It  is  nontoxic  and  has 
no  irritating  action.  It  can  be  used  in  the  same  manner  as  olive  oil  and 
should  be  especially  useful  for  culinary  purposes. 

Sterculia  foetida  is  a  spreading  tree  reaching  a  height  of  20 
meters  or  more.  The  leaves  are  crowded  at  the  ends  of  the 
branches.  They  are  compound,  having  seven  to  nine  leaflets 
borne  in  a  whorl  at  the  end  of  the  petiole.  The  leaflets 
are  12  to  18  centimeters  long.  The  flowers  are  rank-smelling, 
dull  yellowish  or  purplish,  and  2  to  2.5  centimeters  in  diameter. 
The  fruit  is  large,  woody,  red,  nearly  smooth,  ovoid,  and  about 
10  centimeters  long.  It  contains  10  to  15  seeds,  which  are  about 
2  centimeters  long. 

The  wood  of  Sterculia  foetida  is  used  for  cheap  and  tem- 
porary construction,  box-lumber,  etc.  It  is  rarely  cut  for  lum- 
ber except  occasionally  by  larger  operators,  with  the  cheapest 
grade  of  miscellaneous  lumber.  The  wood  is  soft  to  very  soft 
and  light  to  very  light.    The  durability  is  very  poor. 

This  species  is  found  throughout  the  Philippines,  and  is 
distributed  from  eastern  Africa  to  India  through  Malaya  to 
northern  Australia. 

Family  GUTTIFERAE 

Genus  CALOPHYLLUM 
CALOPHYLLUM    INOPHYLLUM   L.     (Fig.  54).         Bll*OG  or  Palomaria 

DE  LA  Pl*AYA. 

Local  names:  Batdrau  (Cagayan,  Batanes) ;  bitdog  (Babuyanes,  Abra, 
Union,  Zambales,  Ilocos  Norte  and  Sur,  Bataan,  Leyte,  Agusan) ;  bitdoi 

*  Brill,  H.  C,  and  Agcaoili,  F.,  Philippine  oil-bearing  seeds  and  their 
properties:  II.  Philippine  Journal  of  Science,  Section  A,  Volume  10 
(1915),  page  109. 


Digitized  by  VjOOQlC 


SEED  OILS 


155 


JLVlUnM. 


FIGURE  5^.    CALOPHYLLUM  TNOPHYLLUM   (BITAOG  OR  PALOMARIA  QE  LA  PLAYA),  THE 
SOURCE  OF  PALOMARIA  OIL. 
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(Pangasinan) ;  bitdng  (Bataan) ;  bit-tdog  (Cagayan,  Camiguin,  Isabela) ; 
bittog  (Bataan) ;  butdlau  (Batangas) ;  dagkdlan  (Isabela) ;  dangkdlan  (Ba- 
taan, Tayabas,  Camarines,  Albay,  Mindoro,  Masbate,  Negros,  Capiz,  Lanao, 
Zamboanga,  Bunas  Island,  Butuan,  Cotabato,  Palawan);  dangkdan  (Da- 
vao) ;  palomaria  (Mindoro,  Tayabas,  Bataan,  Zambales,  Pangasinan,  Nueva 
.Ecija,  Cagayan,  Manila,  Cebu,  Zamboanga) ;  palomaria  de  la  playa  (Bataan, 
Laguna,  Camarines,  Mindoro,  Misamis,  Zamboanga,  Basil  an) ;  pamittadgen 
(Palaui  Island);  tambo-tambo  (Jolo) ;  vutdlau  (Batanes).    . 

bitAog  oil 

The  seeds  yield  bittog  oil  which  is  greenish-yellow  in  color 
and  which  in  some  districts  is  used  as  an  illuminant.  Each  tree 
yields  several  bushels  of  nuts  per  year.  According  to  Richmond 
and  del  Rosario  *  70  to  75  per  cent  of  this  oil  can  be  extracted 
from  the  kernels.  They  say  that  the  oil  is  called  domba  and  in 
Indo-English,  improperly,  laurel-nut  oil.  Concerning  its  uses 
they  write: 

*  *  *  The  oil  is  not  serviceable  as  an  edible  fat,  since  it  contains  a 
poisonous  resin  to  which  the  color  and  odor  are  due.  On  the  other  hand, 
it  finds  application  aa  a  natural  remedy  in  skin  diseases  and  rheumatism, 
and  it  is  used  for  that  purpose  in  many  districts  of  India;  it  is  exported  in 
considerable  amounts  from  Travancore,  particularly  from  Burma,  and 
under  the  name  of  "udilool"  it  has  been  experimentated  with  in  Europe 
for  some  time  in  the  treatment  of  rheumatism. 

The  oil  is  said  to  be  excellent  for  making  soap. 

G.  Fenlerf  investigated  the  oil  obtained  from  the  nuts  of 
CcUophyUum  inophyUum  and  states  that  it  is  greenish-yellow  in 
color,  has  a  bitter,  pungent  taste,  and  is  soluble  in  all  proportions 
in  the  usual  solvents,  but  is  insoluble  in  absolute  alcohol.  An 
examination  of  the  oil  gave  the  following  constants: 

Specific  gravity  at  15°  C..~. 0.942 

Reichert-Meissl  number 13 

Acid  value  ^ 28.45 

Saponification  value  196 

Iodine  value  92.8 

When  heated  with  caustic  soda  the  oil  yields  a  greenish  resin 
of  semiliquid  consistency,  soluble  in  alcohol.  The  fatty  acids 
consist  largely  of  palmitic,  oleic,  and  stearic  acid. 

Crevost  J  states  that  Lef euvre,  by  neutralizing  the  oil  of  Calo- 
phyllum  inophyUum  with  caustic  potash  and  separating  the  soaps 

*  Richmond,  G.  F.,  and  Rosario,  M.  V.  del,  Commercial  utilization  of 
some  Philippine  oil-bearing  seeds:  preliminary  paper.  Philippine  Journal 
of  Science,  Section  A,  Volume  2  (1907),  page  444. 

tChemiker  Zeitschrift,  Volume  29  (1905),  page  15. 
t  Crevost,  Ch.,  Bulletin  Economique  de  l'Indochine,  New  Series,  Volume 
8    (1906),  page  394. 
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thus  formed  from  the  remaining  oil,  found  that  bit&og  oil  con- 
tains 71.55  per  cent  of  fatty  oil  and  28.45  per  cent  of  resin. 
The  resin  is  dark  brown  in  color  and  melts  at  30°  to  35°.  It 
is  soluble  in  benzine,  carbon  disulphide,  petroleum  ether,  alcohol, 
and  other  organic  solvents.  The  resin  had  an  iodine  value  of 
125.2  and  the  acid  number  (milligrams  of  caustic  potash  re- 
quired to  neutralize  one  gram  of  resin)   was  180.8. 

Since  bitaog  oil  consists  of  a  resin  dissolved  in  a  neutral  oil, 
it  is  really  a  natural  varnish  and  may  be  useful  in  the  varnish 
industry. 

Watt  *  says  that  the  nuts  are  collected  twice  a  year  in  India, 
and  that  they  yield  60  per  cent  of  oil. 

The  seeds  of  other  species  of  Calophyllum,  especially  Calo- 
phyllum  blancoi  PI.  and  Tr.,  also  yield  an  oil  used  for  illum- 
inating purposes. 

Calophyllum  inophyllum  has  been  grown  sucessf ully  in  planta- 
tions at  Los  Banos.  In  most  cases  the  seeds  showed  fairly  high 
percentages  of  germination.  The  average  rates  of  growth  of 
considerable  numbers  of  trees  are  given  in  Table  27. 

Table  27. — Growth  of  Calophyllum  inophyllum    (bitaog)    in  plantations 
at  Los  Bano8,  Laguna. 


Age. 

1 

Diam- 
eter. 

i 
Height. 

2 

Years. 

™. 

m. 

.88 
1.46 
1.98 
8.85 
4.89 

3 _ 

4. 

2 
S 
4 

5 _ _ 

7 

According  to  Crevost  t  the  growth  of  this  species  seems  to 
be  very  rapid,  and  at  the  end  of  two  years  some  seedlings  begin 
to  produce  fruits.  He  says  that  in  less  than  four  or  five  years 
one  can  hardly  count  on  anything  like  a  normal,  annual  produc- 
tion which  would  perhaps  be  about  20  to  40  kilos  according  to  the 
age  of  the  tree.  Several  highways  in  Cochinchina  and  Annam 
are  entirely  bordered  with  this  species. 

Calophyllum  inophyllum  is  usually  a  medium-sized  or  large 
tree  with  a  very  short  bole  and  dense,  wide-spreading  crown. 
It  occurs  on  sandy  beaches  throughout  the  Islands.     The  bark 

•Watt,  George,  The  commercial  products  of  India,  (1908). 
t  Crevost,  Ch.,  Bulletin  Economique  de  I'lndochine,  New  Series,  Volume 
8  (1906),  page  392. 
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is  12  to  20  millimeters  thick,  brown,  with  a  decided  yellow 
tinge,  and  has  a  tendency  to  divide  into  distinct  ridges,  which 
are  often  broken  into  irregular  rectangular  patches  by  cross 
fissures.  The  inner  bark  is  pink  to  yellowish,  with  concentric 
lines  of  darker  color.  When  the  bark  is  cut,  a  sticky,  yellowish 
sap  exudes.  The  fruit  is  the  size  of  a  walnut.  It  has  an  outer 
fleshy  portion  and  contains  a  thin-shelled  seed  with  a  hard,  oily 
kernel. 

This  species  is  probably  distributed  in  all  parts  of  the  Phil- 
ippines bordering  on  the  coast. 

Family  DIPTEROCARPACEAE 

A  fat  known  as  Borneo  tallow  is  obtained  from  certain  dip- 
terocarp  trees,  especially  Shorea,  Hopea,  and  Isoptera.  Hef ter  * 
states  that  Borneo  tallow  is  used  in  the  Sunda  Islands  as  food 
and  for  making  soap.  He  says  that  it  has  a  light  green  or  yellow 
color  and,  when  in  a  fresh  condition,  a  pleasant  taste,  somewhat 
like  that  of  coco  butter. 

According  to  Foxworthy,t  this  fat  is  used  for  manufacturing 
candles,  for  cooking  purposes,  and  for  lubricating  machinery- 
He  further  says  that  it  is  derived  chiefly  from  Shorea  and  Isop- 
tera,, and  that  the  seeds  of  these  species  have  a  local  value  in 
Borneo  of  7.50  dollars  per  picul. 

Two  species  which  Hefter  says  yield  this  product,  Shorea  6a- 
langeran  (Korth.)  Dyer  and  Isoptera  borneensis  SchefF.,  have 
been  reported  from  the  Philippines. 

A  tree  that  is  called  Shorea  balangeran  (gisok)  is  distributed 
in  the  Philippines  from  Luzon  to  Mindanao,  but  has  never  been 
collected  in  fruit     FoxworthyJ  says: 

Our  material  credited  to  this  species  resembles  very  closely  that  shown 
in  Korthals'  original  figure  [Verh.  Nat.  Gesch.  Bot  (1848)  t.  7]  in  leaf  and 
flower  characters,  except  that  there  are  more  than  fifteen  stamens,  in  some 
cases  about  thirty,  and  the  appendage  to  the  connective  is  ciliate.  The 
style  is  also  shorter  than  that  shown  in  the  figure.  I  have  not  seen  the 
type  of  Shorea  balangeran  and  thus  do  not  feel  that  it  is  desirable  to 
describe  our  form  as  a  new  species.  Much  of  our  material  is  sterile. 
The  fruit  has  not  yet  been  collected. 

The  only  records  we  have  of  the  occurrence  of  Isoptera  bor- 
neensis  in  the  Philippines  are  seven  collections  from  tlje  District 
of  Zamboanga,  Mindanao,  and  from  Camarines. 

*  Hefter,  G.,  Technologie  der  Fette  und  (Me,  Volume  2  (1908),  page  680. 

t  Foxworthy,  F.  W.,  Minor  forest  products  and  jungle  produce.  British 
North  Borneo  Bulletin  No.  1  (1916),  page  57. 

J  Foxworthy,  F.  W.,  Philippine  Dipterocarpaceae,  II.  Philippine 
Journal  of  Science,  Section  C,  Volume  13   (1918),  page  187. 


Digitized  by  VjOOQLC 


SEED  OILS  159 

It  would  seem  that  it  might  be  worth  while  to  examine  the 
seeds  of  other  Philippine  species  of  Shorea  and  also  of  species 
of  Hopea,  as  there  are  in  the  Philippines  21  species  of  Shorea 
and  13  of  Hopea. 

Family  FLACOURTIACEAE 

Genus  PANGIUM 

PANGIUM    EDULE  Reinw.  PAn&I. 

PITJOENG  OIL 

A  description,  figure,  and  the  local  names  of  this  species  are 
given  in  the  bulletin  on  edible  plants. 

Pangium  edvle  has  seeds  which  yield  about  50  per  cent  of 
pitjoeng,  or  samaun,  oil  having  the  following  constants  (Lew- 
kowitsch)  : 

Specific  gravity 0.937 

Saponification  value 178-183 

Iodine  value - 89.94 

Titer  test  of  fatty  acids 44.4 

According  to  Lewkowitsch:  * 

The  seeds  contain  a  cyanogenetic  glycoside  of  which  some  passes  into 
the  oil  when  it  is  prepared  by  the  natives,  and  is  only  removed  by  pro- 
longed boiling.  The  oil  prepared  in  a  very  primitive  fashion  by  the 
natives  of  Java,  by  heating  the  dry  seeds  and  passing  the  mass  between 
boards,  is  used  as  an  edible  oil. 

Hefter  t  says  that  this  oil  is  used  as  an  illuminant  and  for 
making  soap. 

Family  LECYTHIDACEAE 

Genus   BARRINGTONIA 

BARRINGTONIA    ASIATICA    (L.)    Kurz.  B6TONG. 

Local  names:  Balubitoon  (Guimaras  Island);  bitdon  (Surigao) ;  boo- 
ton,  botong  (Tayabas) ;  boton  (Tayabas,  Camarines,  Albay,  Zamboanga) ; 
togo  (Cagayan) ;  palaupalau   (Negros). 

BOTON   OIL 

Watt  J  states  that: 

In  the  Moluccas  a  lamp-oil  is  said  to  be  expressed  from  the  seeds  of 
this  plant.     (Treasury  of  Botany.) 

*  Lewkowitsch,  J.,  Chemical  technology  and  analysis  of  oils,  fats,  and 
waxes,  Volume  2  (1914),  page  496. 

t  Hefter,  G.,  Technologie  der  Fette  und  (Me  (1908),  page  687. 

{Watt,  G.,  Dictionary  of  the  economic  products  of  India,  Volume  1 
(1885),  page  403. 
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According  to  Hefter,*  Schadler  reports  that  the  seeds  of  this 
species  yield  an  oil  which  should  be  good  for  illumination. 

Barringtonza,  asiatica  is  a  tree  8  to  15  meters  in  height.  The 
leaves  are  20  to  40  centimeters  long,  without  individual  stalks, 
shiny,  larger  near  the  apex  than  near  the  base,  the  apex  rounded, 
and  the  base  somewhat  pointed.  The  flowers  are  very  large. 
The  petals  are  four  in  number,  white,  oblong,  7  to  8  centimeters 
long,  and  3  to  4  centimeters  wide.  The  stamens  are  very  nu- 
merous, slender,  united  at  the  base,  10  to  12  centimeters  long, 
white  below,  and  shading  to  purple  above.  The  fruit  is  sharply 
four-  or  rarely  five-angled,  8  to  14  centimeters  long,  8  to  12  cen- 
timeters thick,  and  contain  a  single  large  seed. 

This  species  is  distributed  along  the  seashore  throughout  the 
Archipelago. 

BARRINGTONIA   RACEMOSA    (L.)    Blume.  PtJTAT. 

Local  names:  Kutkut  timbalong  (Zamboanga) ;  paling  (Cagayan)  ;  pa- 
tad  (Mindoro) ;  put  at  (Bataan,  Manila,  Laguna,  Tayabas,  Camarines, 
Mindoro,  Polillo,  Ticao,  Sibuyan,  Negros,  Cotaba to,  Zamboanga). 

PtJTAT   OIL 

According  to  Hefter,*  Schadler  reports  that  the  seeds  of  this 
species  yield  an  oil  which  should  be  good  for  illumination. 

Barringtortia  racemosa  is  a  shrub  or  small  tree  reaching  a 
height  of  10  meters.  The  leaves  are  crowded  at  the  ends  of  the 
branches,  smooth,  10  to  30  centimeters  long,  pointed  at  both 
ends;  the  margins  toothed.  The  flowers  are  white,  or  pink. 
The  petals  are  2  to  2.5  centimeters  long.  The  stamens  are  very 
numerous  and  are  3  to  4  centimeters  long.  The  fruit  is  ovoid 
to  oblong  ovoid,  5  to  6  centimeters  long,  somewhat  four-angled, 
and  green  or  purple. 

This  species  is  found  throughout  the  Philippines  in  open  low- 
lands and  thickets  near  the  seashore. 

Family  COMBRETACEAE 

Genus   TERMINALIA 
TERM  IN  ALIA  CATAPPA   L.     (Fig.  55).  TAliSAl. 

Local  names:  Almendra  de  Indias  (Spanish);  dalisai  (Cagayan) ;  logo 
(Cagayan,  Ilocos  Norte  and  Sur,  Abra,  Union) ;  salaisdu  (Benguet) ; 
salisai  (Zambales,  Bataan) ;  savidug  (Batanes) ;  talisai  (Cagayan,  Tarlac, 
Pampanga,  Bulacan,  Bataan,  Rizal,  Manila,  Zambales,  Laguna,  Tayabas, 
Camarines,  Mindoro,  Albay,  Sorsogon,  Iloilo,  Negros,  Cotabato,  Davao, 
Palawan);  talisi  (Basilan) ;  yalisai  (Tayabas). 

*  Hefter,  G.,  Technologie  der  Fette  und  51e,  Volume  2  (1908),  page  331. 
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FIGURE  55.    TERMINALIA  CATAPPA    (TAUSAI),  THE  SOURCE  OF  INDIAN  ALMOND  OIL. 
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INDIAN  ALMOND  OIL 

The  kernel  is  edible  and  yields  about  50  per  cent  of  Indian 
almond  oil,  which  is  a  sweet,  savory,  fixed  oil.  It  closely  resem- 
bles the  oil  of  sweet  almonds,  for  which  it  could  well  be  sub- 
stituted. 

According  to  Lewkowitsch  *  the  seeds  of  Terminalia  catappa 
(country  almond)  contain  48.3  per  cent  of  oil.  Hooper  t  states 
that  this  oil  has  the  following  constants : 

Specific  gravity  at  15°  C 0.9206 

Melting  point,  °C - - 3.5 

Saponification  value 203.04 

Per  cent. 

Iodine  value 81.8 

Insoluble   acids+ unsaponifiable 95.2 

Titer  test,  °C 1 42 

Acid  value 7.77 

Concerning  this  oil,  Watt  J  say : 

The  kernels  yield  a  valuable  oil,  similar  to  almond  oil  in  flavour,  odour, 
and  specific  gravity,  but  a  little  more  deeply  coloured;  it  deposits  stearine 
on  keeping:.  It  possesses  the  advantage  of  not  becoming  rancid  so  readily 
as  true  almond  oil,  and  if  it  could  be  produced  cheaply  would  doubtless 
compete  successfully  with  it.  As  the  tree  is  abundant  everywhere  and 
the  fruit  could  be  doubtless  obtained  very  cheaply,  "Indian  almond  oil" 
appears  to  merit  the  attention  of  dealers.  It  was  first  brought  prominently 
to  notice  by  a  Mr.  A.  T.  Smith  of  Jessor,  who  in  1843  wrote  to  the 
Agr.-Horticultural  Society  of  India  an  account  of  its  properties  and  method 
of  preparation.  Oil,  made  experimentally  by  him,  was  expressed  in  the 
common  native  mill — a  sort  of  pestle  and  mortar — from  some  fruit  gathered 
during  a  few  mornings  from  under  the  trees  in  the  neighborhood.  After 
a  sufficient  quantity  had  been  gathered  and  allowed  to  dry  in  the  sun 
for  a  few  days,  which  facilitates  breaking  the  nut,  four  coolies  were 
set  to  work  with  small  hammers,  to  separate  the  kernels  from  their 
shells.  In  four  days  they  broke  a  sufficient  quantity  for  one  mill, 
viz.,  6  seers.  This  quantity  put  into  the  mill  produced  in  three  hours 
about  3  pucka  seers  of  oil.  Mr.  Smith  remarks  that  the  actual  pressing 
of  the  oil  is  of  no  consideration,  since  the  value  of  the  oil-cake,  to  feed 
pigs,  etc.,  is  sufficient  to  cover  the  expense,  but  that  the  breaking  of  the 
nuts  is  a  tedious  and  costly  operation,  and  is  a  consideration  requiring 
particular  attention,  with  a  view  to  its  reduction,  if  manufacture  of  the 
oil  on  an  extensive  scale  should  be  attempted.  The  product  of  the  experi- 
ment, filtered  through  blotting  paper,  was  of  the  colour  of  pale  sherry,  a 
circumstance  which  Mr.  Smith  explains  is  due  to  the  rind  being  allowed 

*  Lewkowitsch,  J.,  Oils,  fats,  and  waxes.    Volume  3  (1915),  page  451. 
f  Hooper,  D.,  Annual  report,  Indian  Museum,  1907-1908,  page  13. 
t  Watt,  G.,  A  dictionary  of  the  economic  products  of  India,  Volume  6, 
Part  4  (1893),  page  23. 
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FIGURE  56.    BASSIA  BETIS  (B6TIS),  THE  SOURCE  OF  B4TIS  OIL. 
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to  remain  on  the  kernels.  He  concludes  by  remarking  on  the  ornamental 
nature  and  utility  of  the  tree  for  many  other  purposes,  and  recommends 
that  it  should  be  more  extensively  planted.  A  sample  of  the  oil  thus 
prepared  was  submitted  for  examination  to  Dr.  Mouat,  who  reported  as 
follows:— "I  have  compared  the  specimen  with  a  good  muster  of  the  or- 
dinary European  almond  oil  in  my  possession,  and  find  that  in  taste,  smell, 
and  specific  gravity,  the  former  is  very  similar  to  the  latter,  but  is  deeper 
in  colour,  becomes  turbid  in  keeping,  and  deposits  a  quantity  of  white 
stearic  matter.  For  most  ordinary  purposes,  medicinal  and  otherwise,  the 
former,  I  think,  might  profitably  be  substituted  for  the  latter  in  this 
country,  and,  if  expressed  with  greater  care  and  freed  from  every  impurity, 
might  become  an  article  of  commercial  value  and  importance"  (Journ. 
AgrL-Hort.  Soc  Ind.f  ii).  Though  easily  made  edible  and  pleasant  in 
flavour,  it  appears  to  have  been  entirely  neglected  by  the  Natives,  who  are 
ignorant  as  to  its  existence. 

Terminalia  catappa  is  a  tree  reaching  a  height  of  25  meters. 
The  leaves  are  10  to  25  centimeters  long,  smooth,  shiny,  some- 
what abruptly  pointed  at  the  tip,  larger  near  the  tip  than  near 
the  base,  tapering  to  a  narrow,  rounded  or  heart-shaped  base. 
The  flowers  are  small,  white,  and  on  axillary  spikes  6  to  18  cen- 
timeters long. 

This  species  is  distributed  near  the  seashore  from  northern 
Luzon  to  southern  Mindanao,  and  is  cultivated  to  some  extent 
in  and  about  Manila  and  many  provincial  towns  as  a  shade  tree. 

Family  SAPOTACEAE 

Genus  BA88IA 

BAS8IA   BETIS   (Blanco)   Merr.     (Figs.  56,  57).  B&ns. 

Local  names:  Banitis  (Camarines) ;  betis  (Rizai,  Tayabas,  Camarines) ; 
betis-laldki  (Tayabas);  manilig  (Moro,  Cotabato) ;  pdsak  (Manila  lumber- 
yards) ;  pianga  (Cagayan,  Isabela) . 

b£tis  oil    t 

The  fruit  of  this  tree  contains  an  oil  used  locally  as  an 
illuminant. 

Bassia  betis  is  a  tree  reaching  a  height  of  about  30  meters 
and  a  diameter  of  about  1  meter.  The  leaves  are  smooth  on  the 
upper  surface  and  very  hairy  below.  They  are  pointed  at  both 
ends  and  about  20  to  25  centimeters  in  length.  The  flowers  and 
fruits  are  borne  in  rounded  clusters.  The  stalks  of  the  flowers 
and  fruits  are  about  3  centimeters  long.  The  flower,  exclusive 
of  the  long  style,  is  about  1.5  centimeters  in  length.  The  fruit 
is  somewhat  oval,  and  3  or  4  centimeters  in  length. 

This  species  is  distributed  from  Luzon  to  Mindanao. 
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FIGURE  57.     TRUNK  OF  BASSIA  BETIS  (B6TIS). 
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Genus  PALAQUIUM 
PALAQUIUM   PHILIPPENSE  C.  B.  Rob.  MalakmAlax. 

malakmAlak  oil 

A  description,  figure,  and  the  local  names  of  this  species  are 
given  in  the  bulletin  on  edible  plants. 

According  to  Blanco  *  the  seeds  yield  a  limpid,  odorous  oil 
which  is  employed  in  food  and  as  an  illuminant. 

Several  writers  mention  an  oil  which  is  said  to  be  obtained  in 
other  countries  from  Palaquium  oleosum  Blanco.  What  this  plant 
may  be  is  doubtful  as  Blanco  described  no  such  species  and  no 
.such  name  is  listed  in  Index  Kewensis.  The  use  of  the  name 
Palaquium  oleosum  may  be  due  to  confusion  with  Palaquium 
oleiferum  Blanco,  which  is  a  synonym  of  Palaquium  philip- 
pense,  a  species  apparently  confined  to  the  Philippines. 

Family  APOCYNACEAE 

Genus  CERBERA 

CERBERA   MANGHAS   Linn.  BaraibAi. 

BARAIBAl  OIL 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  mangrove  swamps. 

Hefter  f  says  that  the  seeds  yield  an  illuminating  oil. 

Family  PEDALIACEAE 

Genus  SESAMUM 

SESAMUM   ORIENTALE  L.     (Fig.  58).  SESAME  or  Lltf&A. 

Local  names:  Langis  (Pangasinan,  Pampanga) ;  langd  (Camarines,  Al- 
bay) ;  lenfingd  or  lingngd  (Ilocos  Norte  and  Sur,  Abra,  Pangasinan) ;  lingd 
(Tagalog  provinces,  Marinduque,  Misamis,  Cuyo  Islands,  Zamboanga); 
lunjjd  (Capiz  and  other  Bisayan  provinces). 

baraibXi  oil. 

The  whole  seeds  of  Sesamum  orientals  are  utilized  locally  by 
Chinese  bakers  in  making  various  cakes  and  sweetmeats. 

Sesame  oil,  also  known  as  pil,  or  gingelly,  is  obtained  by  ex- 
pressing the  seeds  of  the  sesame  plant.  The  yield  of  oil  thus 
obtained  varies  from  about  50  to  57  per  cent.  The  white  or 
yellow  seeded  varieties  furnish  the  best  grade  of  oil,  while  the 
dark  red,  brown,  or  black  seeded  varieties  give  an  oil  of  some- 
what inferior  grade.  Sesame  oil  has  a  pale  yellow  color  and  a 
pleasant  odor  and  taste. 

*  Blanco,  M.,  Flora  de  Filipinas    (1845),  page  282. 

t  Hefter,  G.,  Technologie  der  Fette  und  01e,  Volume  2,  page  501. 
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FIGURE  58.    SESAMUM  ORIENTALE,  THE  SOURCE  OF  SESAME  OIL.    Xi. 
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The  Philippine  exports  of  sesame  seed  and  oil  for  several  years 
are  given  in  Table  28. 

Table  28. — Amount  and  value  of  sesame  seeds  and  oil  exported  from  the 
Philippines  from  191U  to  1918. 


Year. 

Seeds. 

Oil. 

Amount. 

Value. 

Amount. 

Value. 

1914 

JKto- 
grams. 

68,186 

62.881 

816.198 

168.878 

120.802 

Pesos. 
7,828 
7.464 
46,676 
27.658 
80,661 

Kilo- 
gram*. 

Peso*. 

1916 ^ 

1916 





1917 

1918 

6.248 

1.260 

The  best  quality  of  sesame  oil  is  obtained  from  the  first  ex- 
pression in  the  cold,  and  is  used  for  edible  purposes  such  as  the 
manufacture  of  margarine,  which  is  an  artificial  butter  or  butter 
substitute.  Oils  of  the  second  or  third  expression  are  employed 
particularly  in  soap  making.  After  the  free  fatty  acids  have 
been  removed  from  the  lower  grades,  they  are  likewise  useful 
for  illuminating  and  lubricating  purposes. 

The  oil  cake  contains  about  9  per  cent  of  oil.  It  serves  as  an 
excellent  cattle  food.  Oil  cake  which  has  been  extracted  with 
solvents  serves  as  fertilizer. 

Before  the  war,  sesame  seeds  were  chiefly  crushed  on  the  con- 
tinent of  Europe.  In  several  continental  countries  the  inclusion 
of  a  certain  quantity  of  sesame  oil  in  margarine  was  compul- 
sory, to  facilitate  its  detection  when  used  to  adulterate  butter. 
This  factor  raised  the  price,  with  the  result  that  the  British 
margarine  producers  substituted  other  oils,  said  to  be  cheaper 
and  equally  good.  The  seed  is,  however,  now  crushed  in  Eng- 
land, and  it  has  been  predicted  that  this  practice  will  continue 
and  extend  if  the  price  of  the  seeds  remains  at  about  the  same 
level  as  that  of  the  other  oil  seeds.* 

In  India  and  other  eastern  countries,  the  oil  is  expressed  by 
primitive  methods  and  employed  largely  in  cooking,  for  anointing 
the  body,  and  for  lamps.  About  400,000  tons  of  sesame  seeds 
per  year  are  used  in  India;  in  Burma  about  100,000  tons.  The 
average  annual  export  from  India  is  about  100,000  tons.  India 
also  exports  about  180,000  tons  of  oil  annually.     The  total  im- 


*  The  oil-seed  industry  of  Rhodesia. 
Volume  15  (1917),  page  477. 
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ports  of  sesame  into  Europe  in  1913  amounted  to  about  250,000 
tons.    In  India  the  average  value  per  ton  of  seeds  is  about  150 
pesos.    In  Indo-China  the  yield  of  seeds  varies  from  300  to  800 
kilos  per  hectare.* 
According  to  The  American  Perfumer:  f 

The  oil  from  the  black  variety  of  sesame  is  generally  stated  to  be  more 
suitable  for  medicinal  purposes  than  the  white.  It  is  also  extensively  em- 
ployed in  the  manufacture  of  Indian  perfumes,  and  for  this  purpose  the 
perfume  is  frequently  extracted  by  the  seeds  direct — layers  of  the  seeds 
being  placed  between  layers  of  flowers,  etc.  Thus  a  favorite  jasmine 
extract  in  India  is  made  by  layers  of  sesame  seed  wetted  in  water  being 
placed  alternately  with  layers  of  jasmine  flowers,  all  being  covered  with  a 
cloth  and  left  for  12  to  18  hours,  after  which  an  oil  is  obtained  that  has 
all  the  scent  of  the  flower. 

As  regards  the  composition  of  sesame  oil,  Mitchell  J  says : 

It  consists,  in  the  main,  of  the  glycerides  of  oleic  and  linolic  acid,  with 
smaller  quantities  of  the  glycerides  of  solid  fatty  acids,  including  stearine, 
palmitin  and  myristin.  The  unsaponifiable  matter  (1  to  1.4  per  cent.) 
consists  of  a  phytosterol,  a  crystalline  dextrorotatory  substance,  sesamin, 
and  a  substance  termed  sesamol,  which  reacts  with  furfural  and  hydro- 
chloric acid. 

Thorpe  §  in  discussing  the  composition  of  sesame  oil  states : 

Sesame  oil  contains  from  12  to  14  p.  c.  of  solid  acids,  the  remainder 
consists  of  oleic  and  linoleic  acids.  Sesame  oil  is  dextro-rotatory,  a  prop- 
erty which  may  supply  a  useful  additional  means  of  identifying  the  oil. 
The  optical  activity  is  no  doubt  due  to  the  presence  of  phytosterol  and 
sesamin  which  form  the  bulk  of  the  unsaponifiable  matter  in  sesame  oil. 
In  addition  thereto,  there  occurs  in  the  unsaponifiable  matter  a  thick  non- 
crystallisable  oil  which  gives  the  characteristic  colour  reaction  known  as 
the  "Baudouin." 

Lewkowitsch  ||  gives  the  constants  of  sesame  oil: 

Specific  gravity  (15°),  0.9230  to  0.9237. 

Solidifying  point  -4°  to  -6°. 

Saponification  value  (Mgrms  KOH)   188.5  to  190.4. 

Iodine  value  106.9  to  107.8. 

Maumene  test  63°  to  72°. 

Refractive  index  (15°),  1.4748-1.4762. 

Oleo-refractometer  (22°),  + 13°  to  + 17°. 

Butyro-refractometer  (25°),  68°  to  68.2°. 

•Indian  trade  in  oil  seeds.  Bulletin  of  the  Imperial  Institute,  Volume 
15  (1917),  page  406. 

tThe  American  Perfumer,  Volume  10  (1915-1916),  page  244. 

t  Mitchell,  C.  A.,  Edible  oils  and  fats  (1918),  page  69. 

§  Thorpe,  E.,  Dictionary  of  applied  chemistry,  Volume  4  (1912),  page 
661. 

il  Lewkowitsch,  J.,  Oils,  fats,  and  waxes,  Volume  2    (1915),  page  210. 
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Thorpe  *  states  that  sesame  oil  cake  has  the  following  aver- 
age composition: 

Per  cent. 

Oil   14.63 

Moisture  7.65 

Proteins    * 36.14 

Ash 13.17 

Crude  fiber - - 4.83 

Carbohydrates  .. - 23.58 

Sesamum  orientate  is  an  erect,  annual  herb  50  to  80  centi- 
meters or  more  in  height.  The  leaves  are  3  to  10  centimeters 
long,  the  lower  often  lobed,  the  middle  ones  toothed,  the  upper- 
most almost  entire.  The  petiole  is  from  1  to  5  centimeters  long. 
The  corolla  is  about  3  centimeters  long,  hairy,  whitish,  or  with 
purplish,  red,  or  yellow  marks.  The  capsule  is  about  2.5  milli- 
meters long  and  split  half-way  or  quite  to  the  base. 

This  plant  is  widely  cultivated  in  the  Philippines  and  is  occa- 
sionally spontaneous.  It  is  probably  a  native  of  tropical  Africa, 
but  is  now  widely  distributed  in  tropical  and  subtropical  coun- 
tries. 

The  black-seeded  variety  of  Sesamum  orientate  has  been  grown 
in  the  Philippine  Islands  as  a  minor  crop  for  many  years;  the 
white-seeded  variety,  which  produces  a  finer  grade  of  oil,  has 
been  recently  introduced. 

♦Thorpe,  E.,  Dictionary  of  applied  chemistry.  Volume  4  (1912),  page 
661. 


Digitized  by  VjOOQlC 


ESSENTIAL  OILS 

The  natural  essential  oils  are  the  volatile,  odoriferous  oils 
obtained  from  plants.  By  volatile  is  meant  that  if  one  of  these 
oils  is  exposed  to  the  air  it  will  gradually  evaporate.  These 
volatile  oils  may  occur  in  the  bark,  root,  leaves,  or  other  parts 
of  the  plant,  but  usually  they  are  most  abundant  in  the  fruits 
or  flowers.  Many  of  these  essential  oils  have  a  pleasant  taste 
and  a  very  fragrant  odor,  like  that  of  fruits  or  flowers.  They 
are  employed  extensively  in  the  manufacture  of  various  sub- 
stances for  which  there  is  a  great  demand;  as  in  perfumes, 
toilet  waters,  scents  (face  and  sachet  powders),  and  in  essences 
which  serve  as  flavoring  materials  for  confectionery  and  for 
beverages  like  lemonade  and  liqueurs.  They  are  also  used  in 
medicinal  preparations  to  conceal  nauseous  odors  and  tastes. 

Perfumes  have  been  in  vogue  since  the  earliest  times,  and 
records  show  that  the  ancient  Egyptians  introduced  perfumes 
in  their  religious  services.  In  certain  countries  vast  tracts  of 
land  are  devoted  to  the  cultivation  of  flowers  from  which 
fragrant  perfumes  are  obtained.  In  southern  France .  large 
quantities  of  various  flowers  are  raised  commercially  for  the 
production  of  natural  perfumes.  In  the  French  Riviera  district 
alone  the  annual  revenue  from  cultivated  flowers  such  as 
roses,  carnations,  and  violets,  is  over  ^P24,000,000.  Roses  are 
cultivated  extensively  in  Bulgaria,  while  in  the  Philippines  ilang- 
ilang  is  grown  to  a  certain  extent.  In  the  Philippines  there  are 
a  number  of  perfume  plants  which  are  the  bases  of  considerable 
industries  in  other  countries,  but  which  are  not  so  utilized  in 
the  Philippines.  Among  these  are  patchouli,  lemon  grass,  and 
vetiver. 

Various  methods  such  as  steam-distillation,  extraction  with 
fats  (preparation  of  flower  pomades),  and  extraction  with  vola- 
tile solvents  are  used  to  obtain  the  perfume  oils  from  flowers. 

As  in  the  case  of  seed  oils,  the  purity  of  essential  oils  is  ascer- 
tained by  determining  certain  essential-oil  constants  such  as 
the  specific  gravity,  optical  rotation,  and  especially  the  ester 
number,  as  the  value  of  many  oils  depends  largely  upon  the 
presence  of  a  quantity  of  certain  esters.  The  real  value  of  an 
oil,  however,  is  determined  by  the  exact  odor  it  possesses.     This 
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fragrance  is  due  to  certain  chemical  compounds,  numbers  of 
which  exist  in  the  flowers  only  in  very  minute  quantities.  Many 
of  the  chemical  substances  inherent  in  plants  may  be  prepared 
synthetically.  However,  the  odor  of  these  synthetics  is  quite 
different  from  that  of  the  flowers,  for  the  latter's  scent  can  be 
secured  only  when  all  the  substances  contained  in  the  flower 
are  combined  in  the  proper  proportions.  The  fragrant  flower 
was  the  first  perfume  and  still  is  the  first.  Although  a  large 
number  of  synthetic  perfumes  are  manufactured,  the  con- 
sumption of  natural  perfumes  is  increasing.  The  former  are 
frequently  used  to  fortify  the  natural  perfumes  and  are  also 
mixed  with  them  to  produce  new  blends. 

Family  GRAMINEAE 
Genus  ANDROPOGON 
ANDROPOGON  CITRATUS  DC.  TANGLED    or    LEMON    GRASS. 

Local  names:  Bardniw  (Pangasinan) ;  tangldd  (Tagalog,  Bikol). 

LEMON-GRASS  OIL 

This  grass  is  frequently  cultivated,  especially  in  India  and 
,      Ceylon,  for  its  fragrant  leaves.     Bacon  *  remarks  that  in  the 
Philippines : 

It  is  cooked  with  stale  fish  to  improve  the  taste  and  is  used  as  a  flavor 
in  wines  and  various  sauces  and  spices;  it  is  also  used  medicinally,  being 
applied  to  the  forehead  and  face  as  a  cure  for  headache,  and  an  infusion 
is  held  in  the  mouth  to  alleviate  the  suffering  of  toothache. 

The  roots  resemble  ginger  in  flavor,  though  less  pungent. 
They  are  used  as  a  condiment  and  for  perfuming  hairwashes 
of  gogo. 

When  the  grass  is  distilled  it  yields  commercial  lemon-grass 
oil,  or  Indian  verbena  oil,  which  has  a  reddish-yellow  color  and 
the  intense  odor  and  taste  of  lemons.  Lemon-grass  oil  is  used 
in  making  perfumes,  especially  ionone  (synthetic  essence  of 
violets). 

According  to  Hood  t  about  100,000  pounds  of  lemon-grass  oil 
are  used  annually  in  the  United  States  and  the  consumption  of 
it  for  the  manufacture  of  ionone  and  other  perfumery  purposes 
is  continually  increasing.  He  describes  the  distillation  of  the 
grass  as  follows: 

♦Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  111. 

fHood,  S.  C,  Possibility  of  the  commercial  production  of  lemon-grass 
oil  in  the  United  States.  United  States  Department  of  Agriculture  Bul- 
letin No.  442  (1917). 
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The  apparatus  required  for  the  distillation  of  lemon-grass  oil  does  not 
differ  from  that  in  general  use  for  the  distillation  of  other  volatile  oils. 
Before  distilling  the  plants  it  has  been  found  advisable  to  run  them 
through  a  fodder  cutter,  in  order  to  permit  closer  packing  in  the  retort. 
From  the  data  at  hand  it  is  estimated  that  if  the  plants  are  cut  into  2- 
inch  lengths  a  retort  will  hold  100  pounds  of  material  for  every  6  cubic 
feet  of  space,  but  if  the  plants  are  put  in  whole  the  quantity  which  the 
retort  can  hold  will  be  somewhat  less.  The  closer  packing,  however,  in  no 
way  facilitates  distillation. 

In  a  retort  having  a  capacity  of  30  cubic  feet  a  charge  of  3,000  pounds 
can  be  distilled  in  2  to  2J  hours  by  the  steam  which  may  be  readily  gen- 
erated in  a  small  farm  boiler,  and  by  the  use  of  a  larger  volume  of  steam 
the  time  can  be  much  reduced. 

After  the  oil  has  been  distilled  it  should  be  freed  from  water  so  far  as 
possible  in  a  separatory  funnel,  then  dried  by  shaking  with  anhydrous 
calcium  chloride,  and  filtered.  It  should  be  stored  in  well-filled  air-tight 
containers  in  as  cold  a  place  as  possible  until  ready  to  be  shipped  to 
market.  The  shipping  can  be  done  in  new  and  clean  tin  cans  without 
injury  to  the  product. 

Leach,*  in  discussing  lemon  extracts,  states: 

The  flavor  of  the  cheap  extracts  is  sometimes  reinforced  by  the  addi- 
tion of  such  substances  as  citral,  oil  of  citronella,  and  oil  of  lemon  grass, 
but  minute  quantities  only  of  these  pungent  materials  can  be  used,  not 
exceeding  0.33  per  cent  in  the  case  of  citral,  and  0.1  per  cent  in  the  case 
of  the  two  last  mentioned  oils. 

According  to  Askinson,f  essence  of  lemon  grass  consists  of 
2  ounces  of  lemon-grass  oil  dissolved  in  1  gallon  of  alcohol. 

Lemon-grass  oil  consists  largely  of  citral  and  contains  also 
small  quantities  of  various  substances  such  as  methyl  heptenone, 
and  the  terpenes,  limonene  and  dipentene.  The  exact  value  of  the 
oil  depends  chiefly  upon  the  amount  of  citral  it  contains.  High- 
grade  oils  contain  about  70  to  80  per  cent  of  citral.  This  is 
an  aldehyde  which  occurs  not  only  in  lemon-grass  oil,  but  also 
in  lemon  oil  (the  oil  obtained  from  lemon  peel)  and  in  many 
other  natural  essential  oils. 

Bacon  investigated  lemon  grass  grown  at  the  Government  ex- 
perimental station  at  Lamao,  Bataan,  in  unfertilized  soil.  Con- 
cerning his  results  on  these  plots  of  grass  he  states : 

Lamao. — Planted  February  14,  1908.  First  cutting  July  29,  1908.  Ob- 
tained 432  kilos  grass,  from  57  square  meters  of  ground,  distilled  two  days 
after  cutting,  the  yield  was  900  grams  of  oil  (0.2  per  cent)  of  the  following 

properties:  Specific     gravity,  ®£- =0.894;     N^  =1.4857;     A?j£  =  +8.1; 

citral =79  per  cent;  Schimmel's  test  passes  the  oil. 

*  Leach,  A.  E.    Food  inspection   and  analysis    (1914),  page  872. 
fAskinson,  G.  W.,  Perfumes  and  cosmetics,  page  161. 
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Bacon  thought  that  lemon  grass  should  be  considered  as  a 
possible  catch  crop  for  the  first  few  years  of  new  Philippine 
plantations.  He  did  not  recommend  it  as  a  permanent  crop  on 
account  of  the  limited  demand  for  the  oil.  The  grass  from 
which  oil  has  been  extracted  is  burned  under  the  distilling  boiler 
and  the  ashes  distributed  over  the  fields  as  fertilizers.  The  ex- 
hausted grass  is  also  used  for  making  paper. 

Lemon  grass  is  a  tufted  perennial  with  leaves  up  to  1  meter 
in  length  and  1.4  centimeters  in  width.  It  is  widely  distributed, 
but  not  extensively  cultivated  in  the  Philippines  and  does  not 
grow  outside  of  cultivation. 

ANDROPOGON    NARDUS   var.    HAMATULUS   Hack. 

CITRONELLA  OIL 

The  typical  form  of  this  species  is  cultivated  in  India,  Ceylon, 
and  other  tropical  countries  for  the  essential  oil  obtained  from 
it.  It  probably  could  be  cultivated  in  the  Philippines  also. 
When  this  grass  is  distilled  it  yields  a  pale  yellow  oil,  which 
has  a  very  strong  odor  and  is  known  commercially  as  citronella 
oil. 

As  the  variety  hamattdus,  which  occurs  in  the  Philippines, 
has  not  been  investigated  chemically,  it  is  not  certain  that  it 
will  yield  citronella  oil. 

On  account  of  its  low  price,  citronella  oil  is  used  chieflly  for 
perfuming  cheap  soaps  and  also  as  a  protection  against  the 
bites  of  insects.  An  ointment  containing  25  per  cent  of  oil  of 
citronella  is  an  excellent  protection  against  mosquitoes.  Ac- 
cording to  Parry  *  pure  citronella  oil  has  the  following  constants : 

Specific  gravity - 0.900  to  0.915 

Rotation 0°  to  -15° 

Sp.  gr.  of  1st  10  per  cent   (distilled  at  20-40 

mm.)  ~ above  0.858 

Refractive  index  of  same  at  20° above  1.4570 

Solubility  in  80  per  cent  alcohol ~ to  pass  Schimmel's  test 

Geraniol  and  citronella _ above  58  per  cent 

(Calculated  as  total  geraniol). 

Parry  describes  methods  for  preparing  pure  citronella  oil. 
He  also  discusses  methods  for  determining  the  purity  and  the 
presence  of  adulterants. 

Askinson  f  states  that  essence  of  citronella  contains  three 
ounces  of  citronella  oil  dissolved  in  one  gallon  of  alcohol. 

*  Parry,   E.   J.    Chemistry  of   essential   oils   and   artificial   perfumes, 
(1908),  page  171. 
t  Askinson,  G.  W.,  Perfumes  and  cosmetics   (1915),  page  161. 
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The  variety  hamatulus  is  of  very  local  occurrence  in  the  Phil- 
ippines, is  nowhere  cultivated,  and  is  apparently  not  used  in  the 
Archipelago.  It  is  distributed  from  the  northern  to  the  southern 
limits  of  the  Philippines. 

ANDROPOGON  ZIZANIOIDES  (L.)  Urb.     (Fig.  59).      Vbtiver  or  MORAS. 

Local  names:  Amora  (Cebu) ;  amoras  (Ilocos  Norte);  anids  or  anids 
de  moras  (Pampanga) ;  ants  de  m&ro  (Ilocos  Sur,  Abra) ;  gerdn,  giron 
(Iloilo) ;  ilib  (Pampanga) ;  mora  or  moras  (Pampanga,  Tarlac,  Rizal,  Ma- 
nila, Laguna,  Camarines,  Albay,  Sorsogon,  Antique,  Cebu,  Occidental  Ne- 
gros) ;  rirtwdas  (Capiz) ;  rim&ra  (Zambales) ;  rim&ras  (Camarines) ;  tree 
mras  (Capiz). 

VETIVER   OIL 

Oil  obtained  from  the  roots  of  this  grass  is  known  as  vetiver 
and  also  as  cuscus.  The  oil  is  obtained  by  steam-distilling  the 
roots  which  are  first  macerated  in  water.  It  has  been  employed 
as  an  aromatic,  carminative  and  diaphoretic.  It  is  used  con- 
siderably as  a  constituent  of  high  grade  perfumes  and  also  as 
a  perfume  fixative,  which  makes  the  odors  less  volatile  and  more 
lasting. 

According  to  Askinson,*  the  roots  are  used  in  India  for  making 
fragrant  mats,  while  shavings  are  employed  for  filling  sachet 
bags.  The  odor  of  the  roots  is  somewhat  similar  to  that  of 
sandal  wood.  Fans  made  of  the  roots  are  sold  in  oriental-curio 
shops  in  the  United  States  under  the  name  of  "sandal-root"  fans. 
Piesse  f  states  that  in  Calcutta,  vetiver  (vitivert  or  kus-kus)  is 
made  into  awnings  and  sunshades.  During  the  hot  season  the 
shades  are  sprinkled  with  water,  the  evaporation  of  which  cools 
the  apartment,  while  the  atmosphere  is  perfumed  with  the  fra- 
grant odor. 

In  the  Philippines,  the  roots  are  woven  into  fans  which  are 
prized  on  account  of  their  agreeable  odor.  The  stalks  are  also 
used  for  making  hats,  while  the  leaves  are  sometimes  employed 
for  thatching. 

According  to  Watt,t  the  roots  of  Andropogon  zizanioides — 

*  *  *  When  distilled  with  water  yield  a  fragrant  Oil  (known  in 
European  trade  as  Vetiver,  which  is  used  as  a  perfume  and  for  flavouring 
sherbet.  It  commands  a  high  price  in  Europe,  being  employed  in  many 
favourite  scents.  It  is  the  most  viscid  of  essential  oils,  and  hence  its  sparing 
volatility  is  taken  advantage  of  in  fixing  other  perfumes.  The  oil  Is 
hardly,  if  ever,  exported  from  India,  European  supplies  being  either  locally 

*  Askinson,  G.  W.,  Perfumes  and  cosmetics  (1915),  pages  54,  173,  225. 
t  Piesse,  C.  H.,  Art  of  perfumery  (1891),  page  233. 

tWatt,  George,  The  commercial  products  of  India  (1908),  page  1106. 
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made  from  the  Indian  roots  or  derived  from  Reunion.  According  to  Piesse, 
the  yield  is  about  10  oz.  per  cwt.;  other  observers  have  found  it  to  vary 
from  0.2  to  3.5  per  cent.     *    *     * 

The  odor  of  vetiver,  Parry  *  says,  does  not  resemble  that  of 
orris  root,  but  has  a  similar  effect  in  perfumery.  Vetiver  es- 
sence is  obtained  by  treating  three  pounds  of  the  dried  roots 
with  one  gallon  of  alcohol.  It  is  used  in  making  various  high- 
grade  bouquet  perfumes.  Parry  states  that  from  the  standpoint 
of  practical  perfumery  vetiver  oil  is  said  to  blend  excellently 
with  the  odors  of  orris  root  and  cassie  flowers.  Askinson  says 
that  vetiver  essence  consists  of  2  ounces  of  vetiver  oil  dissolved 
in  one  gallon  of  alcohol,  and  vetiver  sachet  powder  of  2  pounds 
of  vetiver  roots,  15  grains  of  musk,  and  20  grains  of  civet. 

According  to  Bacon,t  the  distillation  of  the  greater  part  of 
vetiver  oil  is  carried  on  in  Europe.  Neither  the  roots  nor  the 
oil  appear  to  be  exported  from  the  Philippines.  The  roots  are 
sold  in  the  large  public  markets  of  the  Philippines  in  small  lots 
at  from  15  to  25  centavos  per  kilo.  They  are  usually  laid  away 
with  clothing  to  impart  a  pleasant  odor.  Bacon  believed  that 
the  cultivation  and  distillation  of  this  grass  offered  commercial 
possibilities  in  the  Philippines. 

Parry  J  states  that  Schimmel  investigated  this  oil  and  obtained 
the  following  results: 

Specific  gravity  _ 1.019  to  1.027 

Optical  rotation +25°  to  +26° 

Ester  number  (as  per  cent  KOH) 7  to  8 

Solubility  in  80  per  cent  alcohol 1  in  15  to  2 

Singh  §  distilled  seven  samples  of  vetiver  roots  and  found  that 
the  yield  of  oil  obtained  varied  from  0.45  to  1.14  per  cent  The 
resin  contained  in  the  oil  was  eliminated  by  redistillation  and 
the  refined  oil  then  gave  a  negative  optical  rotation  (-30.65°). 

An  extensive  investigation  of  vetiver  oil  and  a  review  of  the 
literature  on  this  subject  has  been  made  by  Semmler,  Risse,  and 
Schroter.ll  The  oil  used  by  these  investigators  was  prepared  by 
Schimmel.     They  obtained  from  vetiver  oil  various  substances 

*  Parry,  E.  J.,  Chemistry  of  essential  oils  and  artificial  perfumes  (1908), 
page  186. 

t  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  118. 

J  Parry,  E.  J.,  Chemistry  of  essential  oils  and  artificial  perfumes  (1908), 
page  186. 

§  Singh,  Puran,  American  Perfumer,  Volume  10  (1915-1916),  page  133. 

||  Semmler,  F.  W.,  Risse,  F.,  and  Schroter,  F.,  Berichte  der  Deutschen 
Chemischen  Gesellschaft.    Volume  45,  II  (1912),  page  153. 
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FIGURE    59.    ANDROPOGON    ZIZANIOIDES     (VETIVER    OR    MORAS),    THE    SOURCE    OF 

VETIVER  OIL. 
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such  as  the  vetivenes,  vetivenol,  vetivenic  acid,  vetivenyl  ace- 
tate, and  similar  compounds. 

Bacon  *  reports  the  results  of  his  investigation  on  vetiver  as 
follows : 

(1)  Thirty  kilos  of  fresh  vetiver  roots  were  distilled  for  two  working 
days  (seven  hours  each)  with  steam,  the  condensed  water  being  continually 
poured  back  over  the  roots,  and  the  oil  collected  in  a  little  petroleum  ether 
to  effect  easier  separation  from  the  water,  as  the  vetiver  oil  has  almost 
the  same  specific  gravity  as  water.  The  petroleum  ether  was  distilled  in 
vacuo  and  there  were  thus  separated  327  grams  of  a  light  yellow  oil  (1.09 
per  cent)  which  had  a  very  strong,  pleasant  odor  and  the  following  prop- 
erties: Specific  gravity,?^  =0.9935;   A ^  =  +82.1;   N  *£  = 1.5212  sapon- 

4  D  D 

ification  number  =47.4 

The  roots  used  in  the  above  experiment  were  obtained  from  small  gardens 
about  Manila  and  were  crushed  between  the  rollers  of  a  sugar  mill  before 
being  distilled.  Such  a  crushing  of  the  roots  seems  to  improve  the  yield 
of  oil. 

(2)  Thirty-one  kilos  of  fresh  roots,  uncrushed,  on  distillation  as  above 
gave  140  grams  oil  (0.3  per  cent). 

(3)  Six  kilos  of  dried  roots,  uncrushed,  gave  by  extraction  with  ligroin 
14  grams  of  an  oil  which  had  only  a  very  slight  vetiver  odor. 

(4)  Eighty-one  kilos  of  dry  moras  which  had  been  stored  in  jute  sacks 
for  about  three  months  after  harvesting,  were  distilled  with  steam  with 
continuous  cohobation  and  yielded  370  grams  of  oil  (0.456  per  cent)  of  an 
intense   odor   and   brown   color.     This   oil  had   the   following   properties: 

Specific  gravity,  ?£-  =0.9964;  N^  =  1.5163;   A^°  =  +32.1;  saponification 

number =60.0. 

It  is  to  be  noted  that  this  oil  with  a  higher  saponification  number  has  a 
much  stronger  odor  than  that  obtained  in  experiment  1  given  above  (sapon- 
ification number  =47.4 

(5)  A  plot  of  well-fertilized  ground  containing  150  square  meters  was 
planted  with  vetiver  grass.  In  six  months  time  the  plants  had  flowered  and 
reached  maturity;  they  were  then  removed,  giving  270  kilos  of  roots,  or 
at  the  rate  of  over  18,000  kilos  per  crop  per  hectare.  However,  it  was 
found  when  these  roots  were  transferred  to  the  laboratory,  that  they  had 
lost  most  of  their  odor,  and  they  gave  so  small  a  yield  of  oil  as  not  to 
make  it  worth  while  to  distill  them.  Some  of  these  plants  had  been  pulled 
up  from  time  to  time  and  tested  for  their  oil  content;  they  seem  to  contain 
the  oil  up  to  the  time  of  flowering. 

These  preliminary  experiments  seemed  to  indicate  that  the  proper  time 
for  harvesting  is  about  three  months  after  planting,  at  which  time,  of 
course,  the  yield  of  roots  is  not  nearly  so  heavy.  The  oil  in  the  roots  is  a 
protection,  and  is  withdrawn  when  the  plant  flowers  and  seeds.  We  have 
planted  all  of  our  vetiver  by  simply  burying  pieces  of  divided  root  tufts 
in  the  ground.  We  have  as  yet  made  no  experiments  on  the  propagation 
of  the  grass  from  the  seed.    It  was  found  that  the  roots  can  very  con- 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4   (1909),  page  119. 
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veniently  be  harvested  by  washing  away  the  soil  with  a  stream  of  water, 
catching  detached  rootlets  with  a  coarse  screen.  One  hundred  plants  of 
the  above  lot,  treated  in  this  manner,  gave  60  kilos  of  roots  (wet),  and 
100  plants  at  Paranaque  in  a  sandy  beach  soil,  gave  23  kilos  of  roots. 
The  latter  were  presumably  three  to  four  months  old  and  contained  a 
large  percentage  of  oil. 

Andropogon  zizanioides  is  a  coarse,  erect,  tufted,  perennial 
grass  1  to  2  meters  in  height.  It  has  fragrant,  fibrous  roots. 
The  leaves,  arranged  in  two  rows,  are  about  1  meter  long,  1  cen- 
timeter or  less  in  width,  and  folded.  The  panicles  are  terminal, 
erect  or  greenish,  and  about  20  centimeters  long. 

This  grass  abounds  in  all  parts  of  the  Archipelago.  It  is  iden- 
tical with  the  khus-khus  or  khas-khas  of  India.  It  grows  abun- 
dantly in  Burma  and  is  also  found  in  Reunion,  Mauritius,  and 
the  West  Indies. 

Family  ARACEAE 

Genus  ACORU8 
ACORU3  CALAMUS  L.  LubigAn  or  SWEET  FLAG. 

Local  names:  Acdro  (Spanish);  bueng  (Pampango) ;  lubigdn  (Tagalog, 
Bikol,  Bisaya) ;  ddlau  (I locos  Stir,  Abra,  Union) ;  d&rau,  dengau  (Bontoc). 

CALAMUS  OIL 

The  rhizome  of  sweet  flag  has  an  agreeable,  aromatic  odor, 
and  when  powdered  is  used  for  sachet  and  toilet  powders.  The 
rhizome  yields  calamus  oil  when  distilled.  This  oil  is  used  for  the 
preparation  of  aromatic  cordials  and  liqueurs,  for  flavoring  beer, 
and  also  in  making  perfumes.  Throughout  the  Malayan  region 
and  the  Philippines  it  is  highly  prized  for  medicinal  purposes. 

Askinson  *  gives  the  essence  of  calamus  as  consisting  of  1} 
ounces  of  calamus  oil  dissolved  in  5  quarts  of  alcohol.  Although 
this  essence  has  a  pleasant  odor,  it  is  not  a  very  valuable  per- 
fume and  is  usually  employed  as  a  basis  for  cheap  perfumery 
preparations. 

Parry  f  states  that  Schimmel  obtained  0.8  per  cent  of  oil  from 
the  dried  rhizome,  while  the  fresh  rhizome  yielded  about  2.0  per 
cent.  According  to  Parry,  a  thorough  chemical  investigation 
of  this  oiljias  not  been  made.  However,  it  is  supposed  to  con- 
tain pinene  and  a  sesquiterpene.  Schimmel  found  that  the  spe- 
cific gravity  varied  from  0.960  to  0.970  and  the  optical  rotation 
from  +  10°  to  +  35°.  Oil  from  the  Japan  calamus  root,  how- 
ever, gave  a  specific  gravity  of  1.000.    Pure  samples  of  calamus 

•Askinson,  G.  W.,  Perfumes  and  cosmetics,  (1915). 
t  Parry,  E.  J.,  The  chemistry  of  essential  oils  and  artificial  perfumes. 
(1908). 
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oil  are  soluble  in  90  per  cent  alcohol  and  should  yield  no  dis- 
tillate below  170°. 

Acorus  calamus  has  stout,  branched,  aromatic  rhizomes.  The 
leaves  are  flat,  smooth,  25  to  60  centimeters  long,  and  1  to  1.5 
centimeters  wide.  The  spathe  is  green,  much  elongated,  and 
similar  in  shape  to  the  leaves.  The  spadix  is  3  to  5  centimeters 
long,  1  centimeter  or  less  in  diameter,  and  bears  many  flowers. 

This  species  occurs  throughout  the  Philippines  as  a  cultivated 
plant.  In  the  Mountain  Province,  Luzon,  at  and  above  an  al- 
titude of  1,400  meters,  it  is  sometimes  found  growing  wild  in 
swamps  in  great  abundance.  However,  this  plant  has  appar- 
ently been  introduced  into  the  Philippines. 

Family  ZINGIBERACEAE 

Genus    CURCUMA 
CURCUMA   LONGA   L.  DlLAu   OR   TURMERIC. 

Local  names:  Ange  (Pampanga) ;  azafrdn  (Spanish  in  Zamboanga) ; 
bardk  (Cuyo  Islands) ;  ddlau  (Iloko  in  Cagayan) ;  dildu  (Bataan,  Rizal, 
Manila,  Laguna,  Batangas,  Tayabas) ;  dilav^puld  (Laguna) ;  duldu  (Leyte, 
Capiz,  Iloilo,  Cuyo  Islands) ;  kalaudg  (Camarines,  Albay,  Zambales) ;  fcu- 
Idlau  (Pangasinan) ;  kunig  (I locos  Sur,  Cagayan) ;  luyang-dilau  (Ba- 
tangas). 

dilAu  oil 

The  rhizomes  of  Curcuma  longa  are  used  extensively  in  the 
Philippines  as  a  condiment  and  for  food  coloration  and  also  as 
an  ingredient  of  curry.  ' 

Bacon  *  found  that  when  123  kilos  of  roots  were  distilled,  290 

grams  of  a  brown-colored  oil  were  obtained.     The  constants  of 

30° 
this  oil  were  as  follows :  Specific  gravity,  ^0  =0.930 ;  refractive 

30°  30° 

index  N  -|y =1.5030;  optical  rotation,  A ^-=8°. 6;  ester  number, 

81 ;  miscible  with  75  per  cent  alcohol. 

Turmeric  (curcumin)  is  the  yellow  coloring  matter  (dye) 
obtained  from  the  rhizomes  of  Curcuma  longa. 

It  is  not  exported  from  the  Philippines  at  the  present  time. 
The  value  of  the  importations  into  the  United  States  in  1907 
was  26,252  dollars,  the  greater  part  being  from  Burma. 

Curcuma  longa  resembles  Curcuma  zedoaria,  but  its  flowering 
shoot  is  bprne  within  the  tuft  of  leaves  and  not  directly  from 
the  rootstpck  as  is  that  of  Curcuma  zedoaria.  It  has  5  or  6  thin, 
smooth,  pale-green,  pointed  leaves,  which  are  about  45  centi- 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  IV.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  262. 
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meters  long  and  12  to  18  centimeters  wide.  The  flowering  spike 
is  12  to  20  centimeters  long  and  borne  on  a  stalk  of  about  the 
same  length.  The  bracts  are  2  to  3  centimeters  long,  spreading, 
recurved,  pale  green,  the  terminal  one  sometimes  rosy. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao, 
and  is  locally  abundant  in  the  settled  areas.  Curcuma  longa  is 
commonly  cultivated  and  the  wild  plants  are  probably  descend- 
ants of  planted  ones. 

CURCUMA  ZEDOARIA  Bosc.  BarAk  or  Zedoary. 

Local  names:  Alimpuying  (Negros  Oriental);  bardk  (Bataan,  Min- 
doro) ;  ganda  (Zambales) ;  koniko  (Bon toe) ;  luyaluydhan,  tamo  (Rizal) ; 
lampoydng  (Guimaras  Mand) ;  tamahilan  (Camarines) . 

ZEDOARY  OIL 

The  stout,  fleshy,  aromatic  rootstocks  when  dry  are  called 
zedoary.  The  roots  yield  a  volatile  oil  when  distilled  with  water, 
and  contain  a  pungent,  soft  resin  and  bitter  extractive.  They 
have  an  odor  somewhat  like  that  of  ginger. 

Watt  *  says  that  the  rhizomes  constitute  one  of  the  most  im- 
portant articles  of  native  perfumery  in  India.  The  root  is  also 
used  medicinally.  According  to  the  nineteenth  edition  of  the 
United  States  Dispensatory,  zedoary  is  a  warm,  stimulating 
aromatic,  serviceable  in  flatulent  colic  and  debility  of  the  di- 
gestive organs,  but  is  now  little  used,  as  it  produces  no  effect 
which  cannot  be  as  well  or  better  obtained  from  ginger. 

Bacon  f,  found  that  160  kilograms  of  rhizomes  when  chopped 
and  steam-distilled  gave  400  grams  (0.25  per  cent)  of  a  light 
yellow  oil  which  had  the  following  properties : — Specific  gravity, 

Off  OA^ 

-f  =0.993;  refractive  index,  N-^  =1-5070;  optical  rotation, 

30° 
Ajr  =1°.10;  saponification  number,  2;  soluble  in  two  or  more 

volumes  of  80  per  cent  alcohol.  This  oil  was  distilled  in  vacuo 
(7  millimeters)  and  the  distillate  separated  into  fractions. 
Fraction  4,  (140°  to  160°)  and  fraction  5,  (160°  to  166°),  gave 
131  grams  of  oil  which  solidified  to  a  beautiful  white,  crystalline 
compound,  which  Bacon  thought  was  probably  a  sesquiterpene 
alcohol. 

Curcuma  zedoaria  is  an  erect  herb  with  a  stout,  fleshy,  aromatic 
rootstock.  The  leaves  usually  grow  in  pairs  and  are  green,  often 
with  a  purplish  blotch  in  the  center.    They  are  from  25  to  70 

*  Watt,  The  commercial  products  of  India,  1908. 

t  Bacon,  R.  F.f  Philippine  terpenes  and  essential  oils,  IV.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  261. 
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centimeters  long  and  8  to  15  centimeters  wide.  The  flower  stalks 
spring  directly  from  the  rootstocks  and  not  from  the  leaf  tuft, 
and  often  appear  before  the  leaves.  The  spike  is  cylindrical, 
5  to  8  centimeters  in  diameter  and  10  to  15  centimeters  long, 
and  is  composed  of  numerous  somewhat  spreading,  rounded 
bracts,  the  lower  of  which  are  green  and  more  or  less  tipped 
with  pink,  the  upper  ones  usually  longer  and  purple,  each  con- 
taining several  flowers,  of  which  the  lower  open  first.  The 
corolla  tube  is  about  2  centimeters  long,  yellowish-white,  some- 
times tinged  with  purple. 

This  species  is  probably  a  native  of  India,  but  is  now  widely 
distributed  in  the  warmer  parts  of  the  eastern  hemisphere.  It 
is  common  and  widely  distributed  in  thickets  and  open  places 
in  the  settled  parts  of  the  Philippines. 

Genus  ZINGIBER 
ZINGIBER  OFFICINALE  Bosc.  GINGER. 

Local  names:  A  gat  (Pangasinan) ;  gengibre  (Spanish);  laya  (Pam- 
panga) ;  laya  (Abra,  Ilocos  Norte  and  Sur,  Capiz,  Iloilo) ;  Iw-yd  or  lay-d 
(Zambales,  Camarines,  Albay,  Sorsogon) ;  luya  (Tarlac,  Bulacan,  Bataan, 
Rizal,  Laguna,  Manila,  Batangas,  Tayabas,  Mindoro,  Marin duque) ;  luy-d 
(Albay,  Iloilo,  Occidental  Negros,  Misamis,  Cuyo  Islands). 

GINGER 

» 

Zingiber  officinale  is  cultivated  in  all  parts  of  the  Philippines, 
but  never  on  a  large  scale,  and  is  not  exported.  The  dried  root 
of  this  plant  has  a  pungent,  aromatic  odor  and  is  commonly 
known  as  ginger.  Ginger  is  used  as  a  condiment  and  as  a  fla- 
voring agent.  It  is  also  employed  medicinally  as  an  aromatic 
stimulant  and  carminative,  and  is  given  in  cases  of  dyspepsia 
and  flatulent  colic.  It  is  utilized  in  the  manufacture  of  ginger 
beer  and  ginger  ale  and  also  as  a  spice  and  a  confection. 

Ginger  consists  essentially  of  a  volatile  oil,  a  resin,  and  starch. 
Its  pungency  is  due  to  the  resin  it  contains,  while  the  aroma  is 
given  by  the  volatile  oil.  An  analysis  of  Calcutta  ginger  quoted 
by  Leach  *  gave  the  following  results : 

Water    _ 9.60 

Ash - 7.02 

Volatile  oil  - - 2.27 

Fixed  oil  and  resin 4.58 

Starch  - - 49.34 

Crude  fibre _...  7.45 

Albuminoids  - - 6.30 

Undetermined    - ~-  13.44 

Nitrogen - - 1.01 

*  Leach,  A.  E.,  Food  inspection  and  analysis  (1914),  page  446. 
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Oil  of  ginger  is  obtained  by  distilling  the  ginger  root.  It  has 
a  greenish-yellow  color  and  is  very  aromatic  though  not  pungent. 
It  is  slightly  soluble  in  alcohol. 

Ginger  oil,  and  also  the  alcoholic  extract  of  ginger  roots,  are 
used  for  flavoring  beverages. 

Bacon  *  distilled  two  lots  of  Philippine  ginger  roots  and 
examined  the  distillates.    He  describes  his  results  as  follows: 

*  *  *  I  made  two  experiments  on  the  distillation  of  native  ginger 
roots.  In  the  first  one,  50  kilos  of  the  chopped  roots  gave  only  25  grams 
of  oil.  For  the  second,  132  kilos  were  purchased  in  the  market  at  Mal- 
abon  at  22  centavos,  (11  cents  United  States  currency)  per  kilo  and 
immediately  distilled.  There  were  obtained  95  grams  (0.072  per  cent)  of 
a  light  yellow  oil,  having  the  odor  of  ginger  and  also  a  strong  smell,  much 
like  that  of  orange-peel  oil. 

This  oil  had  the  following  properties : 

Specific  gravity  ^=0.8850. 
Refractive  index,  N^=  1.4830. 

Optical  rotation,  A~£=-5.°9.t 

Saponification  number,  14. 

It  is  easily  and  completely  soluble  in  two  or  more  volumes  of  90  per 
cent  alcohol. 

It  is  seen  that  oil  from  the  Philippine  ginger  differs  quite  markedly  in 
its  properties  from  that  distilled  from  the  Jamaica  or  African  varieties 
and  resembles  some  Japanese  oils  examined  by  Schimmel  and  Company  in 
its  ready  solubility  in  90  per  cent  alcohol,  and  its  negative  optical  rotation. 

Family  MAGNOLIACEAE 

Genus  MICH  ELI  A 

MICHELIA  CHAMPACA  L.     (Fig.  60).  ChampXka. 

Local  names:  Champdkang-puld  (Manila);  sampdka   (Rizal). 

champAka  oil 

Oil  obtained  from  the  flowers  of  this  species  is  used  as  a 
perfume. 

Roure-Bertrand  Fils  t  state  in  their  bulletin  that  the  perfume 
of  Philippine  champaka  flowers  is  stronger  and  sweeter  than 
that  of  the  flowers  obtained  from  Singapore,  Penang  or  Co- 
lombo. « 

•Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  IV./vf%iKppine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  259.  l  "°'x  * 

tin  the  original,  the  minus  sign  is  omitted,  apparently  through  error, 
since  Bacon  says,  in  the  body  of  the  paper,  that  the  oil  has  a  negative 
rotation. 

X  Bulletin  of  Roure-Bertrand  Fils,  Volume  1    (1909),  page  26. 
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In  experimenting  with  champaka  flowers  it  is  necessary  to 
work  rapidly  because  a  few  hours  after  picking,  the  flowers 
turn  brown  and  begin  to  lose  their  fragrance.  The  oil  obtained 
from  these  flowers  has  been  investigated  by  Bacon  *  and  by 
Brooks,  f    According  to  Bacon: 

The  yield  appears  to  be  over  0.2  per  cent.  The  crude  oil  on  standing 
separated  a  large  amount  of  a  crystalline  solid.  This  was  filtered  and  an 
additional  quantity  of  it  was  again  separated  by  the  addition  of  ether,  in 
which  the  solid  is  quite  insoluble.  The  remaining  oil,  after  standing  for 
some  weeks  in  the  laboratory,  continued  to  solidify  until  it  gradually 
became  semisolid.  The  second  solid  which  separated  was  amorphous  and 
appeared  to  be  resinous  in  nature.  If  this  semisolid  extract  is  treated 
with  70  per  cent  alcohol,  about  half  of  it  separates  in  the  form  of  the 
amorphous,  brown,  odorless  body.  This  was  filtered  and  the  filtrate  con- 
centrated at  40°  in  vacuo  until  a  brown  oil  separated,  which  had  a  very 
fine  odor  of  champaca,  and  was  readily  soluble  in  70  per  cent  alcohol  or 

30° 

stronger.     Our    oil    had    the    following    constants:  Specific    gravity,  ^g, 

30° 
0.9543;  refractive  index,  N^.-,  1.4550;  saponification  number,  160.    Another 

oil    had    specific    gravity,    ?ro,    1.020;    refractive    index,    N   ^,    1.4830; 

saponification  number,  180.  The  second  oil  had  the  finer  odor.  The  oils 
were  too  dark  to  permit  of  determinations  of  the  optical  activity.     *     *     * 

Fifty  grams  of  champaka  oil  (soluble  in  70  per  cent  alcohol,  ester 
number  180)  were  saponified  with  10  grams  potassium  hydrate  in  100  cubic 
centimeters  of  95  per  cent  alcohol.  After  heating  for  one  hour  with  a 
reflux  condenser,  two  volumes  of  water  were  added;  4.5  grams  of  an 
amorphous  solid  separated.  This  was  filtered  and  the  filtrate  was  separated 
into  neutral,  acid,  and  phenol  fractions.  By  saponification  the  champaka 
oil  loses  all  of  its  characteristic  odor,  which  therefore  must  be  due  to 
esters. 

The  phenol  fraction  (1.5  grams)  proved  to  consist  principally  of  iso- 
eugenol,  as  benzoyl  iso-eugenol  melting  at  103°  could  be  obtained  from  it. 
The  total  acid  fraction  weighed  15  grams.  None  of  this  acid  boils  below 
140°  at  40  millimeters;  hence  there  is  no  methyl  ethyl  acetic  acid.  No  acids 
have  as  yet  been  identified. 

The  neutral  portion  weighed  23  grams  and  had  an  odor  somewhat  similar 
to  that  of  oil  of  bay. 

Bacon  found  that  the  solid  which  crystallizes  from  the  freshly 
prepared  oil,  after  repeated  crystallization  from  benzene  and 
petroleum  ether,  forms  odorless,  white  crystals. 

Brooks  examined  two  samples  of  champaka  oil  and  obtained 
the  constants  recorded  in  Table  29. 


*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III,  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  131;  IV,  Volume  5 
(1910),  page  262. 

t  Brooks,  B.  T.,  New  Philippine  essential  oils.  Philippine  Journal  ol 
Science,  Section  A,  Volume  6   (1911),  page  333. 
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FIGURE  60.    MICHELIA  CHAMPACA   (CHAMPAKA),  THE  SOURCE  OF  CHAMPACA  OIL. 
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Table  29. — Constants  of  champaka  oil. 


Constants. 


Specimen  No. 


30° 
Specific  gravity  g^o  - 

Refractive  index  N 


80° 


Ester  number __ 

Ester  number  after  acety latin* . 


0.904 

1.4640 
124 


0.9107 


146 
199 


According  to  Brooks,  when  champaka  oil  is  heated,  a  large 
part  of  it  is  polymerized  to  resin.  The  oil  obtained  by  steam- 
distilling  consists  largely  of  cineol.  The  solid  which  crystallizes 
from  the  freshly  prepared  oil  is  probably  a  ketone  compound.  In 
addition  to  iso-eugenol,  the  essential  oil  of  yellow  champaka 
flowers  contains  benzoic  acid,  benzyl  alcohol,  benzaldehyde,  cin- 
eol, and  p-cresol  methyl  ether. 

Michelia  champaca  is  a  small  tree  with  spear-shaped  leaves, 
12  to  20  centimeters  long  and  2.5  to  6  centimeters  wide.  .The 
flowers  are  yellowish  brown,  very  fragrant,  and  from  4  to  5 
centimeters  in  length.  They  are  highly  prized  by  the  Filipinos 
and  by  them  are  made  into  necklaces. 


MICHELIA    LONGIFLORA    Blume. 

CHAMPAKANG-PUTf  OIL 


ChampAkang-putL 


Champaka  oil  obtained  from  this  species  has  been  exported 
to  Europe  from  Java.  According  to  Brooks  *  the  purified  oil 
is  dark  green  in  color.  It  possesses  an  intensely  sweet,  almost 
nauseating  odor,  which  is  very  different  from  that  of  the  oil 
obtained  from  the  flowers  of  Michelia  champaca. 

The  constants  of  the  oil  are  as  follows:     Specific  gravity, 

0.897;   ester  number,   180.0;   refractive   index,   N?^  =1.4470. 

The  above  constants  point  to  a  rather  large  per  cent  of  the 
esters  of  fatty  acids.  According  to  Brooks  the  oil  contains  lin- 
alool,  methyl  eugenol,  methyl-ethyl-acetic  acid,  and  acetic  acid. 
The  odor  of  the  oil  is  chiefly  that  of  tthe  methyl  or  ethyl  ester 
of  methyl-ethyl-acetic  acid. 

Michelia  longiflora  is  a  small  tree  with  white  flowers.  It  is 
a  native  of  Java  and  is  occasionally  cultivated  in  Manila. 

*  Brooks,  B.  T.,  New  Philippine  essential  oils.  Philippine  Journal  of 
Science,  Volume  6  (1911),  page  333. 
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Family  ANNONACEAE 

Genus  CANANGIUM 

CANANGIUM  ODORATUM  (Lam.)  Baill.  (Figs.  61-62).  IlANG-fLANG. 
Local  names:  Afangigan  (IIocos  Norte  and  Sur,  Abra,  Lepanto) ;  ala- 
ngilan  (Mindoro) ;  anangilan  (Surigao) ;  anangiran  (Manobo) ;  burak 
(Leyte);  ilang-ilang  (IIocos  Sur,  Zambales,  Tayabas,  Bataan,  Rizal,  Ma- 
nila, Laguna,  Mindoro,  Balabac  Island,  Masbate,  Guimaras  Island,  Ticao 
Island,  Davao,  Surigao);  tangid,  tangit  (Camarines,  Albay,  Sorsogon). 

ILANG-fLANG   OIL 

Ilang-ilang  *  oil  is  obtained  by  steam-distilling  the  flowers  of 
Canangium  odoratum,  in  perfume  literature  sometimes  called 
"the  flower  of  flowers."  The  best  grade  of  distilled  oil  is  almost 
colorless,  having  only  a  slight  yellow  tint.  The  inferior  grades 
are  greenish  yellow.  A  very  high-grade  oil  is  also  obtained  by 
extracting  the  flowers  with  petroleum  ether.  This  oil  usually 
appears  very  dark. 

Ilang-ilang  oil  is  extensively  used  in  the  perfumery  industry. 
It  is  employed  in  the  preparation  of  high  grade  perfumes  such 
as  lily  of  the  valley,  corylopsis,  etc. 

Askinson  f  gives  the  formulas  of  various  perfumes  containing 
ilang-ilang  as  one  of  the  principal  constituents.  The  formula 
of  one  of  these  perfumes  is  as  follows : 

Heliotrope 

Oil  of  ylang-ylang _. drops....  20 

Geraniol    do 10 

Benzaldehyde  do -2 

Heliotropin    ~ grains....  35 

Vanillin  do 6 

Coumarin    do. 4 

Tincture  of  musk  (xylene  100%) do 40 

Cologne  spirit  (95%)  enough  to  make.... quart....  1 

The  manufacture  of  ilang-ilang  oil  is  the  most  important,  in 
fact,  it  is  practically  the  only  perfume  industry  in  the  Philip- 
pines. This  oil  is  peculiarly  a  product  of  the  Philippines.  Ac- 
cording to  Parry  J  oil  distilled  in  other  tropical  countries  from 
the  same  tree  is  not  ranked  in  the  same  class  as  the  Philippine 
product  as  regards  quality.  The  value  and  amount  of  ilang- 
ilang  exported  from  the  Philippine  Islands  for  the  last  four 
years  are  given  in  Table  30. 

*  Frequently  speUed  ylang-ylang. 
f  Askinson,  G.  W.,  Perfumes  and  cosmetics,   (1915). 
X  Parry,    E.    J.,    Chemistry   of   essential   oils   and    artificial    perfumes, 
(1908). 
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Table'  30. — Amount  and  value  of  ilang-ilang  oil  exported  from  the  Philip- 

pine  Islands. 


Year. 

Amount. 

Value. 

1915 

Kilo- 
grams. 

1.277 
975 

2.286 
476 

Pesos. 
48.514 
76.082 

1916 

1917.... 

1918 

93,961    ' 
66.695    ' 

MANUFACTURE  OF  OIL 

The  flowers  are  usually  picked  at  night  and  are  collected  in 
the  morning  by  the  people  who  deliver  them  at  the  distilleries. 
In  Manila  the  best  flowers  are  usually  obtained  in  May  and  June. 
We  have  little  information  as  to  the  yield  of  flowers  produced 
by  a  single  tree,  but  it  is  apparently  large. 

Bacon,*  who  made  an  extensive  investigation  of  ilang-ilang 
oil,  did  not  believe  that  the  distillation  offered  any  special  diffi- 
culties, but  that  it  was  necessary  to  collect  only  the  proper  frac- 
tion. He  found  that  when  the  flowers  are  distilled  commercially 
the  procedure  is  frequently  not  carried  out  in  the  proper  manner 
and  that  consequently  a  low  grade  of  oil  is  often  obtained. 

*  *  *  The  important  points  where  many  err,  and  this  is  especially 
true  of  the  provincial  distillers,  is  in  the  wrong  choice  of  fractions,  in 
burning  the  flowers  and  in  obtaining  too  much  resin  in  the  oil.  The  oil 
must  be  distilled  slowly,  with  clean  steam,  the  flowers  being  so  placed  in 
the  stills  as  to  avoid  their  being  cut  into  channels  by  the  steam.  The 
quantity  of  the  oil  taken  is  only  a  fraction  of  the  total  amount  in  the 
flowers.  Disregard  of  this  factor  is  one  of  the  most  grievous  errors  of 
the  provincial  distillers,  for,  on  the  contrary,  they  are  usually  too  anxious 
to  obtain  a  large  yield  of  oil,  and  therefore  they  will  often  distill  1  kilo 
from  150  to  200  kilos  of  flowers.  The  quantity  of  the  latter  to  be  taken 
to  produce  1  kilo  of  oil  naturally  varies  with  their  quality,  but  in  general 
the  amount  should  be  300  to  500  kilos,  probably  averaging  about  400. 
After  the  first  quality  oil  has  been  distilled,  then  a  varying  quantity  of 
the  second  grade,  up  to  a  volume  equal  to  that  of  the  first,  may  be  obtained 
from  the  same  lot  of  flowers;  after  this  operation  the  still  and  condensers 
must  be  thoroughly  cleaned  and  steamed  out  to  prevent  contamination  of 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  II.  Ylang-ylang 
oil.     Philippine  Journal  of  Science,  Section  A,  Volume  3  (1908),  page  65. 

Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Oil  of  Ylang- 
ylang.  Philippine  Journal  of  Science,  Section  A,  Volume  4  (1909),  page 
127. 

Bacon,  R,  F.,  Philippine  terpenes  and  essential  oils,  IV.  Oil  of  Ylang- 
ylang.  Philippine  Journal  of  Science,  Section  A,  Volume  5  (1910),  page 
265. 
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FIGURE  61.    CANANGIUM    ODORATUM    (ILANG-fLANG),   THE    SOURCE   OF    ILANG-H-ANG 

OIL.    Xi. 
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the  next  distillation  of  first  quality  oil  with  the  remains  of  the  second 
quality  adhering  to  the  apparatus.  The  distiller  usually  judges  of  the 
time  to  change  the  receptacle  from  that  used  for  first  quality  to  that 
employed  for  the  second,  by  taking  note  of  the  odor  of  the  distillate.  The 
oil  is  received  in  some  type  of  Florence  flask,  usually  two  or  more  of  these 
are  connected  in  series  and  the  condensed  water  is  used  in  future  dis- 
tillations. The  whole  apparatus  is  best  lined  with  block  tin,  although  some 
distillers  have  found  nickel  to  be  more  satisfactory.  The  oil,  after  separat- 
ing from  the  water,  is  clarified  and  as  it  is  sensitive  to  light  and  air,  it 
should  be  placed  into  dark  colored  bottles  as  soon  as  possible;  these  should 
be  filled  to  the  neck,  well  stoppered  and  then  paraffined  to  keep  out  all  air. 
In  the  ideal  apparatus  the  receivers  should  be  so  constructed  that  very 
little  light  and  air  has  access  to  the  oil.     *     *     * 

Bacon  emphasized  the  fact  that  only  mature,  yellow  flowers 
should  be  u$ed,  and  he  believed  that  the  greatest  advance  in  the 
industry  would  take  place  when  the  distillers  owned  their  own 
groves  and  could  select  their  flowers.  This  is  shown  very 
strikingly  in  the  following  quotation: 

Fifty-four  and  five-tenths  kilos  (120  pounds)  of  extra  fine  flowers, 
one-half  of  which  were  perfectly  yellow  and  ripe,  were  distilled  with  steam 
in  the  usual  manner  and  the  following  fractions  were  obtained: 

Number     1:     55     cubic     centimeters;     specific     gravity,       -^=0  960; 

4" 

A  —-=-19.8°;  N™  =1.4865;  ester  number,  178. 

Number    2:     33     cubic    centimeters;     specific     gravity,        ^=0.959; 

4 

A£g-  =  -26.5°;  N^-  =  1.4914;  ester  number,  160. 

on  3 

Number    3:     90    cubic    centimeters;     specific     gravity,        ^3- =0.954; 

A^=-34.6°;  N-3°-  =  1.4956;  ester  number,  154. 

30° 
Number     4:      80     cubic     centimeters;      specific     gravity,    ~z=0M2; 

A-j5-=-53.4°;  N^L =1.5020;  ester  number,  113. 

Tubes  numbers  1,  2  and  3  united  gave  the  following  constants:  Specific 

gravity,  ^=0.958;  A^=-27.0;  N -^-  =  1.4910;  ester  number,  169. 

The  total  oil  obtained  was  258  cubic  centimeters,  which  is  264  grams, 
corresponding  to  a  yield  of  0.45  per  cent. 

This  yield  was  nearly  twice  the  normal  amount  and  the  quality  of  the 
oil  was  very  high,  as  was  shown  not  only  by  analytical  figures  given 
above,  but  also  was  confirmed  by  the  opinions  of  Manila  experts  to  whom 
it  was  submitted 

I  believe  these  experiments  indicate  that  200  kilos  of  ripe,  yellow  flowers 
will  give  1  kilo  of  a  better  quality  of  oil  than  will  400  kilos  of  the  class 
of  poor,  mixed  flowers  used  at  the  present  time.  It  is  a  well-known  fact 
of  plant  physiology  that  the  odoriferous  substance  is  present  in  the  flowers 
in  greatest  abundance  and  in  finest  quality  at  the  time  when  it  is  mature 
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FIGURE  62.    CANANGIUM    ODORATUM    (ILANG-fLANG),   THE    SOURCE    OF    ILANG-fLANG 

OIL. 
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and  ready  for  pollination.  No  doubt,  in  the  course  of  time  much  can  be 
done  toward  improving  the  yield  and  quality  of  ilang-ilang  oil  by  intel- 
ligent plant  selection.  Such  work  requires  much  patience  and  at  present 
there  are  absolutely  no  data  available  save  a  general  opinion  that  the 
ilang-ilang  trees  of  the  wild  mountain  regions  are  not  as  fragrant  as  the 
cultivated  ones  of  the  lowlands. 

CLASSIFICATION  OF  ILANG-ILANG  OIL 

It  is  a  well-known  fact  that  ilang-ilang  oil,  like  many  other 
natural  perfumes,  does  not  owe  its  fragrance  to  any  one  sub- 
stance, but  is  a  mixture  of  a  number  of  odoriferous  compounds. 
It  is  generally  bought  and  sold  on  the  judgment  of  the  dealers, 
the  determining  factor  being  the  odor.  Obviously  the  judgment 
of  various  buyers  may  differ,  and  consequently  it  is  desirable, 
if  possible,  to  value  the  oil  according  to  analytical  tests,  so  that 
the  purchase  and  sale  may  be  placed  upon  an  exact  analytical 
basis. 

Bacon  obtained  a  number  of  samples  of  ilang-ilang  oil,  mostly 
from  one  distillery,  the  process  of  distillation  being  watched  and 
the  samples  collected  by  himself.  He  determined  a  few  of  the 
simple  constants  of  these  oils,  such  as  specific  gravity  (pykno- 
meter) ,  optical  rotation,  refractive  index,  and  ester  number ;  the 
latter  by  the  usual  method,  using  1  gram  of  oil.  A  few  of  these 
results  are  recorded  in  Table  31. 

Table  31. — Tabulation  of  the  constants  of  ilang-ilang  oils. 


Grade. 

Sample. 

Sp.flT. 

80° 

a  30° 
D. 

n?0f 
D. 

Ester 
number. 

Origin  and  remarks. 

1 
1 

First  .... 
1 

1 

1 

1 
Second  .. 

f  5 

0.989 
0.922 

0.949 
0.827 
0.968 

0.917 

0.919 
0.918 
0.903 
0.928 

-34.2 
—28.0 

—36.1 
-42.2 
—27.0 

-66.7 

-61.4 
-66.4 
—81.8 
-80.2 

1.4880 
1.4794 

1.4940 
1.4912 
1.4910 

1.6032 

1.4977 
1.4986 
1.4981 
1.4927 

181 
117 

138 
126 
169 

70 

86 
83 
69 
64 

B.  's  distillate  of  Auffust22, 1907. 

First  quality  oil  rectified  in  va- 
cuo. B.  "s  distillate  90  per  cent 
yield. 

Distilled  in  vacuo  with  steam 
from  selected  flowers. 

B.'s  distillate  of  Febuary  1. 
1908,  from  very  good  flowers. 

0.4  per  cent  yield  from  selec- 

10  

21 

,22 

,23 

(12 

ted  flowers  with  very  careful    j 
distillation.    A  very  fine  oil.       | 

Distillation  of  second-quality  oil 
from  flowers  from  which  the 
first  quality   had   been  pre-    1 
viously  distilled.     Yield,   0.7 
per  cent. 

Second-quality  oil. 

Second-quality  oil. 

Second-quality  oil. 

18 

14 

|15 

i» 
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The  determination  of  these  constants  enables  us  to  classify 
oils  into  first  and  second  grades.  The  limits  for  these  grades 
are  given  in  Table  32. 


Table  32. — Classification 

of  ilang-ilang  oil  according  to  Bacon. 

Constants. 

First  grade. 

Second  grade. 

100  and  above 

1.4900  and  below 

—46°  and  below 

80  to  100. 
Above  1.4900. 
Above-45°. 

Specific  rotation.... — - - 

i 

In  a  later  publication  Bacon  showed  that  first-grade  oils  have 
a  higher  acetyl  number  than  second-grade  oils. 

The  classification  of  ilang-ilang  oil  now  in  use  is  a  modifica- 
tion of  Bacon's  standard  of  classification,  which  was  proposed 
by  Dr.  Jaehrling  of  the  firm  of  Santos  and  Jaehrling  of  Manila, 
and  advocated  by  Gibbs.*  The  constants  of  this  classification 
are  given  in  Table  33.  This  classification  divides  Bacon's  first 
class  into  three  divisions,  namely:  extra,  1-a,  and  1-b.  This 
division  is  apparently  necessary  on  account  of  the  large  pro- 
portion of  high-grade  oil  which  is  now  produced. 

Table  33. — Classification  of  ilang-ilang  oil  according  to  Jaehrling. 


Grade. 

Ester  number. 

Index  of 
refraction. 

Specific 
rotation. 

Solubility  in 
alcohol  of— 

Extra 

Above  146—. 

Below  1.4900.. 

Above-86.... 

1 
ftr  cent. 
80. 

'    la 

120  to  146 

1.4900  to  1.4960 

-86to-48 

90. 

lb 

100  to  120 

1.4960  to  1.4990  — 48  to-«0 

90-96. 

2 

Below  100  .... 

Above  1.4990 

Below— 60 .... 

96 

The  solubility  of  ilang-ilang  in  alcohol  is  also  given  as  an 
extra  test.  According  to  Gibbs,  this  is  very  useful  as  a  con- 
firmatory test,  since  it  indicates  the  amount  of  sesquiterpenes 
present  in  the  oil.  This  test  consists  in  determining  the  lowest 
strength  of  aqueous  alcohol  which  can  be  mixed  with  the  oil 
without  cloudiness,  in  the  proportion  of  2  of  oil  to  1  of  alcohol. 

Bacon  suggests  an  easy  method  of  judging  approximately  the 
quality  of  an  oil : 


*  Gibbs,  H.  D.,  Proposed  modification  of  ilang-ilang  oil  standards, 
ippine  Journal  of  Science,  Section  A,  Volume  10  (1915),  page  99. 

168837 — 18 
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*  *  .*  To  prepare  a  1  per  cent  solution  of  the  oil  in  alcohol  and 
compare  the  odor  with  a  similar  one  of  an  oil  of  known  quality,  as  judg- 
ment is  much  more  certain  as  to  the  perfuming  power  when  dilute  solutions 
instead  of  the  pure  oils  are  used.  One  cubic  centimeter  of  each  solution 
can  then  be  poured  on  separated  pieces  of  bibulous  paper,  the  odor  being 
compared  at  the  end  of  twelve,  twenty-four,  or  even  a  longer  number  of 
hours;  this  test  gives  some  idea  in  regard  to  the  permanence  of  the  odor. 

DISTILLATION  OP  OIL  IN  VACUO 

Bacon  found  that  the  distillation  of  the  oil  in  vacuo  provides 
a  good  method  of  ascertaining  the  quality  of  an  oil  and  the  num- 
ber of  flowers  used  in  preparing  it.  He  also  showed  that  the 
rectification  of  oils  in  vacuo  is  not  very  successful.  These  points 
are  shown  in  the  following  quotation: 

*  *  *  the  rectification  of  oils  in  vacuo  is  not  an  entire  success,  as 
the  distillates,  although  apparently  of  the  same  composition  as  the  oil 
from  which  they  are  distilled,  seem  to  lack  in  perfuming  power;  this  is 
especially  true  of  the  lasting  qualities  of  the  odor.  These  results  suggest 
that  the  highest  boiling  parts  of  the  ilang-ilang  oil  and  even  the  resins, 
are  very  probably  important  constituents  of  the  whole,  possibly  they  help 
to  fix  the  more  volatile,  odoriferous  portions.  I  have  always  been  im- 
pressed by  the  peculiarly  lasting  fragrance  of  the  resinous  residues  of  the 
distillation  of  ilang-ilang  oils  f  ractioned  in  vacuo. 

The  distillation  of  ilang-ilang  oils  in  vacuo  has  shown  that  over  50  per 
cent  of  the  first  quality  oil  will  pass  over  below  100*  at  10  millimeters 
pressure,  and  when  I  have  tested  poorer  oils  in  this  respect  I  have  found 
the  amount  of » substance  volatile  below  100°  at  10  millimeters  which 
passed  over  to  be  proportional  to  the  quantity  of  flowers  used  in  preparing 
the  oil.  Thus  one  oil  distilled  from  flowers  at  the  yield  of  1  kilo  for  206 
kilos  of  flowers  showed  27  per  cent  of  volatile  constituents  under  the  con- 
ditions named,  whereas  another  prepared  in  the  proportion  of  1  kilo  to 
150  kilos  of  flowers  gave  19  per  cent. 

It  follows  from  this  that  the  distillation  test  is  also  of  value  both  in 
determining  the  quality  of  an  oil  and  the  proportion  of  flowers  used  in 
preparing  it.  The  only  manner  in  which  poor  provincial  oils  may  be 
improved  is  by  redistillation  with  steam,  and  this  procedure  results  in 
large  losses.  Fractioning  with  steam  in  vacuo  also  seems  quite  promising, 
although  the  process  is  very  slow.  Oils  thus  obtained  are  quite  colorless, 
and  by  taking  suitable  fractions  a  very  fair  oil  may  thus  be  prepared  from 
a  product  which  before  treatment  was  almost  unsalable. 

EXTRACTION  OF  PERFUME  OIL  WITH   SOLVENTS 

Bacon  *  also  studied  the  problem  of  extracting  the  oil  from 
ilang-ilang  flowers  with  solvents: 

*  *  *  Many  of  the  constituents  of  essential  oils  are  very  delicate 
substances  and  distillation  with  steam  decomposes  these  compounds  to  a 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4   (1909),  page  129. 
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considerable  extent,  so  that  a  steam-distilled  oil  but  rarely  has  exactly  the 
same  odor  as  the  flowers  from  which  it  was  obtained.  Extraction  with 
cold  solvents  and  the  removal  of  the  solvent  in  vacuo,  the  temperature 
never  being  allowed  to  rise  above  40°,  gives  oils  which  have  exactly  the 
same  aroma  as  the  flowers.  This  process  has  the  further  commercial 
advantage  that  such  extracted  flower  oils  can  not  be  imitated  synthetically, 
as  the  change  in  aroma  is  undoubtedly  due  to  traces  of  very  easily  de- 
composable compounds  which  it  will  be  difficult,  if  not  impossible,  ever  to 
isolate  and  identify.  The  extracted  oil  need  fear  no  competition  with  syn- 
thetic oils.  Alcohol,  ether,  chloroform  and  petroleum  ether  have  been  used 
as  solvents  for  ilang-ilang  oil,  and  the  last  named  has  given  the  best 
results.  Naturally,  a  very  high  grade  of  petroleum  ether,  which  leaves 
no  bad  smelling  residue  when  distilled  up  to  40°  in  a  vacuum  of  40  milli- 
meters, must  be  used  as  the  solvent  for  the  essential  oil.  Operating  in 
this  manner,  we  have  obtained  oil  yields  of  from  0.7  to  1.0  per  cent.  The 
oil  is  of  a  very  dark  color  and  contains  a  considerable  amount  of  resin  in 
solution.  When  in  bulk,  the  odor  is  not  particularly  pleasant  or  very 
strong,  but  when  the  extract  is  greatly  diluted  the  pleasant  aroma  of  the 
flowers  becomes  very  apparent.     The  physical  constants  of  one  sample  of 

this  oil  were  as  follows:  Specific  gravity,  ^=0.940;  N^  =1.49*20;  ester 

number  135;  acetyl  number  208. 

The  oil  is  too  dark  to  permit  readings  of  its  optical  rotation  to  be  prac- 
ticable. These  constants  are  seen  to  agree  quite  well  with  those  of  a  very 
high  grade  distilled  oil,  and  as  was  stated  above,  the  different  odor  is 
probably  due  to  traces  of  delicate  compounds  present  in  the  extracted  oil, 
which  are  destroyed  during  the  process  of  distillation.  It  is  rather  curious 
to  note  that  when  this  extracted  oil  is  shaken  out  with  water,  a  considerable 
amount  of  resin  separates,  carrying  the  distinctive  flower  aroma,  and  the 
separated  oil  then  has  an  odor  resembling  that  of  methyl-p-kresol. 

These  extracted  oils  should  sell  for  a  considerably  higher  price  than 
the  best  distilled  oils,  which  fact,  taken  in  consideration  with  the  increased 
yield  and  the  impossibility  of  competition  from  synthetic  oils,  offers  a  very 
attractive  new  industry  to  the  Philippines. 

ADULTERANTS 

Regarding  the  use  of  adulterants  of  ilang-ilang  oil,  Bacon  says 
that  he  does  not  believe  the  practice  is  very  general  in  the  Phil- 
ippines. The  common  adulterants  are  said  to  be  turpentine, 
coconut  or  'other  fixed  oils,  and  kerosene.  Bacon  suggests  va- 
rious tests  for  these  substances,  if  their  presence  is  suspected.* 

The  use  of  any  adulteration  is  more  emphatically  the  height  of  com- 
mercial folly  for  ilang-ilang  than  it  is  for  any  other  essential  oil,  for  only 
the  product  of  the  highest  quality  brings  a  remunerative  price.  A.  10  per 
cent  increase  in  quantity  by  means  of  adulteration  may  cut  the  price  in 
two,  or  may  result  in  an  oil  which  can  not  be  sold  at  any  price.     *     *     * 

♦Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  II.  Ylang-ylang 
oil.    Philippine  Journal  of  Science,  Section  A,  Volume  3  (1908),  page  76. 
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COMPOSITION   OF  ILANG-ILANG   OIL 

Parry  states  that  investigations  of  ilang-ilang  oil  have  shown 
that  it  contains  esters  of  benzoic  and  acetic  acids,  also  linalool, 
cadinene,  pinene,  P-cresol  methyl  ether,  geraniol,  and  iso-eugenol. 
Parry  is  of  the  opinion  that  in  addition  to  these  substances, 
ilang-ilang  contains  other  compounds,  as  a  synthetic  oil  closely 
resembling  the  natural  oil  has  been  prepared  commercially. 
Probably  a  considerable  amount  of  research  has  been  done  on 
ilang-ilang,  but  for  trade  reasons  the  investigators  do  not  care 
to  publish  their  results. 

Bacon  *  performed  a  number  of  experiments  to  determine  the 
composition  of  ilang-ilang  oil  and  concluded  that  it  contained 
formic,  acetic,  valerianic  (?),  benzoic,  and  salicylic  acids,  all 
as  esters ;  methyl  and  benzyl  alcohols ;  pinene  and  other  terpenes, 
linalool,  geraniol,  safrol,  cadinene  and  other  sesquiterpenes; 
eugenol,  iso-eugenol,  p-cresol,  probably  as  methyl  ethers;  and 
cresol.  He  then  prepared  a  synthetic  oil  in  order  to  test  the 
accuracy  of  his  studies  on  the  composition  of  ilang-ilang  oil 
His  synthetic  ilang-ilang  contained  the  following  substances 
(proportions  not  stated) :  methyl  benzoate;  benzyl  acetate  and 
formate;  benzyl  methyl  ether  (trace);  benzyl  valerianate 
(trace);  methyl  salicylate;  benzyl  benzoate;  cadinene;  safrol; 
iso-eugenol-methyl  ether;  eugenol;  cresol;  methyl  anthranilate 
(trace) ;  p-cresol-methyl  ether;  p-cresol  acetate.  This  mixture 
gave  an  odor  very  similar  to  good  ilang-ilang  oil.  From  the 
results  of  his  own  work  and  that  of  others  Bacon  concluded : 

*  *  *  ylang-ylang  oil  has  a  composite  odor,  derived  from  that  of 
many  constituents.  While  it  is  possible  to  make  a  very  good  artificial 
ylang-ylang  oil,  I  do  not  believe  that  distillers  of  the  best  quality  of  ylang- 
ylang  oil  have  much  to  fear  from  this  competition,  as  the  odor  of  a  first- 
class  oil  seems  to  have  more  permanence  than  that  of  the  artificial  product. 
This  is  a  result,  I  believe,  of  the  presence  of  sesquiterpene  alcohols  and 
fragrant  resins  in  the  former. 

GROWTH  OF  CANANGIUM  ODORATUM 

This  species  has  been  grown  in  plantations  at  Los  Banos. 
Only  one  lot  of  seeds  was  planted,  and  this  showed  a  very  low 
percentage  of  germination,  3.2  per  cent.  It  is  uncertain  as  to 
whether  or  not  this  low  percentage  was  due  to  poor  seed.  The 
trees  have  done  well  in  plantations.  The  average  rates  of  growth 
of  considerable  numbers  are  given  in  Table  34. 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  II.    Ylang-ylang 
oil.    Philippine  Journal  of  Science,  Section  A,  Volume  8  (1908),  page  86. 
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FIGURE  63.    CINNAMOMUM   INERS,  A  SOURCE  OF  CINNAMON.    XJ. 
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Table  34. — Growth  of  Canangium  odoratum   (Ilang-ilang)   in  plantation* 
at  Los  Bano8,  Laguna. 


A*e. 

Diam- 
eter. 

Height. 

Yean. 
2 

cm. 

m. 
1.88 

8 

2.06 

4 , 

8.80 

6 

7 
12 

6.84 

7 

8.86 

.. 

Canangium  odoratum  is  a  medium-sized  to  rather  large  tree, 
with  somewhat  drooping  branches.  The  leaves  are  alternate, 
12  to  20  centimeters  long,  pointed  at  the  apex,  and  usually 
rounded  at  the  base.  The  flowers  are  very  fragrant,  greenish, 
soon  turning  yellowish,  pendulous.  The  pedicels  are  1  to  2.5 
centimeters  long  and  elongated  in  fruit.  The  sepals  are  hairy. 
The  petals  are  somewhat  hairy,  narrow,  pointed,  4  to  6  centi- 
meters long  and  0.5  to  1  centimeter  wide. 

This  species  is  a  native  of  the  Philippines  and  is  found 
throughout  the  Archipelago  both  cultivated  and  wild.  It  occurs 
at  elevations  of  at  least  700  meters.  It  is  very  commonly  cul- 
tivated in  Manila  and  flowers  throughout  the  year. 

Family  LAURACEAE 

Genus  CINNAMOMUM 

CINNAMOMUM    INERS  Reinw.     (Fig.  63).  CINNAMON. 

Local  names:  Marobo  (Samar). 

CINNAMON 

The  bark  of  this  species  is  sold  commercially  as  cinnamon. 

Cinnamomum  iners  is  a  small  to  large  tree.  The  leaves  are 
opposite,  smooth,  leathery,  from  8  to  16  centimeters  long,  pointed 
at  the  apex  and  rounded  or  pointed  at  the  base.  The  flowers 
are  yellowish,  about  4  millimeters  long,  and  borne  on  compound 
inflorescences.     The  fruits  are  about  a  centimeter  long. 

This  species  has  been  reported  from  Mindoro,  Palawan, 
Samar,  Mindanao,  and  Tawi-tawi. 

CINNAMOMUM  MERCADOI  Vid.     (Fig.  64).  KalInSag. 

Local  names:  Canela  (Span,  in  Pangasinan) ;  kalingag  (Rizal,  Bataan, 
Lanao,  Laguna,  Samar,  Tayabas,  Camarines,  Polillo,  Pampanga) ;  kalingad 
(Pampanga) ;  kanila  (Lepanto,  Albay) ;  kanilao,  kaninpai  (Camarines) ; 
kandaroma  (Benguet) ;  kasiu  (Calayan  Island) ;  kuliuan  or  uliitan  (Ca- 
gayan) ;  samilmg  (Bataan). 


Digitized  by  VjOOQlC 


ESSENTIAL  OILS 


199 


FIGURE  64.    CINNAMOMUM    MERCADOI    (KALftf&AG),   THE  SOURCE   OF    KALW&AG   OIL. 
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KALINGAG  OIL 

The  bark  of  Cinnamomum  mercadoi  is  used  locally  as  medicine 
and  would  probably,  on  account  of  its  strong  sassafras  odor  and 
taste,  make  a  good  ingredient  for  root  beers. 

Bacon  *  made  a  chemical  investigation  of  this  bark  and  re- 
ported his  results  as  follows : 

*     *     *    I  obtained  25  kilos  of  bark  from  the  Lamao  region,  Bataan 

Province.     This  bark  was  ground  and  distilled  with  steam,  giving:  260 

grams   (1.04  per  cent)   of  a  light  yellow  oil.    The  oil  had  an  odor  like 

30° 
sassafras    and    the   following    properties:     Specific    gravity    ^5- =1.0461; 

N?g=1.5270;  A  ^  =  +4°.     *     *     * 

The  oil  was  distilled  at  10  millimeters  and  gave  the  following  fractions: 


No. 

Boiling 
point. 

Quantity. 

N?£ 
D. 

1 

Degrees. 
119-124 
124-190 
Residue 

Grama. 
77° 
9.2 
1L5 

L6883 
L6320 

2 

8 

1.6278 

Fraction  No.  1  redistilled  at  ordinary  pressure  had  a  boiling  point  235* 

OfVO  QAO 

to  238°  at  760  millimeters;  specific  gravity,  ~   =1.0631;  N  ^  =1.5335; 

30° 
A  -fr  =  +0.9.    By  oxidation  with  chromic  acid  this  fraction  gives  pipero- 

nylic    acid   melting   at   227°.     Piperonal   was   obtained   by    heating   with 
alcoholic  potash  and  then  oxidizing  with  potassium  permanganate. 

These  results  leave  no  doubt  but  that  the  oil  from  Cinnamomum  mer- 
cadoi Vid.  is  almost  entirely  safrol,  and  it  is  remarkable  in  this  respect, 
as  most  oils  from  Cinnamomum  species  contain  only  small  amounts  of  safrol 
and  large  percentages  of  cinnamic  aldehyde.     *     *     * 

Cinnamomum  mercadoi  is  a  small  to  medium-sized  tree  up  to 
65  centimeters  in  diameter.  It  is  usually  straight  but  not  very 
tall.  The  leaves  are  opposite,  smooth,  leathery,  pointed  at  both 
ends,  distinctly  three-nerved,  and  from  8  to  20  centimeters  in 
length.  The  fruits  are  about  2  centimeters  long  and  surrounded 
to  the  middle  by  the  persistent  calyx. 

This  species  is  very  widely  distributed  and  well  known, -but 
rather  scarce.  Quantities  of  bark  sufficient  for  commercial 
utilization  could  be  collected,  if  it  were  of  sufficient  value. 

CINNAMOMUM  MINDANAEN8E  Elm.     (Fig.  65).   MINDANAO  CINNAMON. 
Local  names:  Kalingag  (Surigao) ;  canela  (Span,  in  Zamboanga). 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  114. 
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FIGURE   65.    CINNAMOMUM    MINDANAENSE     (MINDANAO    CINNAMON),    A    SOURCE    OF 

CINNAMON.    XL 
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CINNAMON 

The  bark  of  this  species  is  collected  and  sold  as  cinnamon  of 
commerce. 

Bacon  *  examined  the  bark,  and  reported  as  follows : 

*  *  *  The  tree  is  very  close  to  Cinnamomum  zeylanicum  Nees  and 
the  bark  in  appearance,  taste,  and  odor  is  just  like  the  cinnamon  of  com- 
merce. Fifty  kilos  of  the  ground  bark  were  distilled  with  steam,  yielding 
200  grams  of  oil  of  a  yellow  color  and  of  a  strong  cinnamon  odor  and 
taste. 

This  probably  does  not  represent  by  any  means  all  of  the  oil  which  it 
is  possible  to  obtain  by  commercial  distillation  from  this  bark,  the  propor- 
tion being  less  because  of  the  small  amount  of  material  at  my  disposal. 

30° 
The  oil  had  the  following  properties:  Refractive  index,  N-=^- 1.5300;  optical 

rotation,  A°T  7°.9;  specific  gravity,  |£- 0.960. 

Ten  grams  of  the  oil  gave  9.2  grams  of  the  dry  sodium  bisulphite  com- 
pound of  cinnamic  aldehyde,  corresponding  to  an  aldehyde  content  of  ap- 
proximately 60  per  cent. 

This  oil  does  not  agree  very  closely  in  its  physical  properties  with  the 
Ceylon  cinnamon  oil  from  C.  zeylanicum. 

Cinnamomum  mindanaense  is  usually  a  small  tree,  about  10 
meters  in  height.  The  leaves  are  opposite  or  sub-opposite,  smooth, 
leathery,  pointed  at  both  ends,  and  from  7  to  15  centimeters  in 
length.  The  flowers  are  greenish,  about  5  millimeters  long,  and 
borne  on  compound  inflorescences.  The  fruits  when  mature  are 
shining  steel-blue,  1.25  centimeters  long,  and  7.5  millimeters  in 
width. 

This  species  is  known  only  from  Mindanao,  where  it  is  fairly 
abundant  in  some  places. 

Family  LEGUMINOSAE 

Genus   ACACIA 

ACACIA   FARNE8IANA  Willd.     (Fig.  66).  Cassie  FLOWER  or  AROMA. 

CASSIE-FLOWER   OIL 

A  gum  which  resembles  gum  arabic  exudes  from  the  bark  of 
this  tree.  The  flowers  are  known  commercially  as  cassie  flowers. 
Acacia  farnesiana  is  grown  extensively  in  France  for  the  fra- 
grant perfume  obtained  from  the  flowers.  The  odor  of  this 
perfume  resembles  that  of  violets,  but  is  more  intense.  Piesse  t 
states  that  cassie  perfume  is  one  of  those  fine  odors  which  are 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  IV.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  257. 

t  Piesse,  C.  H.,  Art  of  perfumery,   (1891). 
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FIGURE  66.    ACACIA  FARNESIANA   (AROMA),  THE  SOURCE  OF  CASSIE  FLOWERS.    Xi. 
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used  in  preparing  the  best  handkerchief  bouquets  and  hair 
pomades.  When  diluted  with  other  odors  it  imparts  to  the 
whole  a  true  flowery  fragrance. 

The  essential  oil  obtained  from  the  flowers  of  Acacia  farnesia 
is  greenish  yellow  and  viscid.  This  oil  itself  is  never  sold  com- 
mercially, but  is  mixed  with  other  substances  and  sold  as  per- 
fumes, fixed  oils,  pomades,  or  extract  of  cassie. 

Cassie  perfume  is  prepared  as  a  pomade  by  macerating  the 
flower  heads  and  placing  the  crushed  material  in  purified  melted 
fat  where  it  is  allowed  to  remain  several  hours.  As  many  flowers 
are  used  as  the  fluid  grease  will  cover.  The  spent  flowers  are 
next  removed  and  replaced  by  fresh  ones.  This  operatiou  is 
continued  until  the  grease  has  acquired  a  sufficient  richness  of 
perfume.  Eight  or  ten  treatments  are  usually  necessary.  The 
melted  fat  is  then  strained  and  cooled.  This  preparation,  which 
is  simply  a  solution  of  the  true  essential  oil  of  cassie  flowers 
in  a  neutral  fat,  is  the  commercial  cassie  pomade.  More  modern 
methods  of  preparing  pomades  such  as  that  of  cassie  are  de- 
scribed by  Askinson.* 

Extract  of  cassie  is  prepared  by  treating  six  pounds  of  cassie 
pomade,  which  is  cut  into  small  pieces,  with  one  gallon  of  al- 
cohol. Askinson  *  uses  four  pounds  of  cassie  pomade  to  one 
gallon  of  alcohol.  The  alcoholic  solution  of  the  pomade  is  placed 
in  securely  stoppered  bottles  and  allowed  to  remain  three  or  four 
weeks  at  summer  heat.  The  perfume  which  the  fat  contains 
is  dissolved  out  by  the  alcohol.  The  mixture  is  then  filtered. 
The  residue  of  fat  still  contains  some  perfume  and  serves  as 
an  excellent  material  for  the  manufacture  of  hair  dressing.  The 
extract  of  cassie  prepared  in  this  manner  has  a  fine  olive-green 
color  and  the  rich  flowery  odor  of  the  cassie  blossoms.  It  should 
be  preserved  in  tightly  stoppered  bottles  in  a  cool,  dark  place. 
This  is  necessary,  as  under  the  influence  of  light,  heat,  and  air, 
the  delightful  odors  of  perfumes  are  gradually  destroyed. 

Cassie  perfume  may  also  be  prepared  by  distilling  the  flowers 
and  dissolving  the  essential  oil  thus  obtained  in  alcohol.  This 
method  of  preparation  gives,  however,  an  inferior  product,  which 
does  not  have  the  true,  natural  scent  of  the  flowers.  Usually, 
when  the  active  odorous  principle  of  the  flower  exists  in  un- 
usually minute  quantities  as  in  such  flowers  as  cassie,  violet, 
and  jasmine,  a  better  grade  of  perfume  is  obtained  by  making 
a  pomade,  rather  than  by  distilling. 

*  Askinson,  G.  W.,  Perfumes  and  cosmetics,  (1915). 
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FIGURE  67.    KINGIODENDRON    ALTERNIFOLIUM    (BATfeTE),    THE   SOURCE    OF    BAT6TE 

INCENSE. 
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Acacia  farnesiana  is  a  large,  spiny  shrub  or  small  tree  from 
3  to  4  meters  in  height.  The  leaves  are  5  to  8  centimeters  long, 
and  bipinnate,  usually  with  ten  to  twelve  leaflets.  The  leaflets 
are  4  to  7  millimeters  in  length.  The  flowers  are  yellow  and 
fragrant  and  are  borne  in  dense,  globose  heads,  which  are  about 
1  centimeter  in  diameter.  The  pods  are  5  to  7  centimeters  long 
and  1  to  1.5  centimeters  wide,  straight  or  curved. 

This  species  is  probably  a  native  of  tropical  America,  but 
is  widely  distributed  in  waste  places  in  the  Philippines  and  is 
one  of  the  commonest  plants  in  the  early  stages  of  the  invasion 
of  grasslands  by  second-growth  forests. 

Genus    KINGIODENDRON 

KINGIODENDRON  ALTERNIFOLIUM  Merr.  (Figs.  67,  68).  BatSte. 
Local  names:  Batete  (Tayabas,  Sorsogon,  Ticao  Island,  Masbate) ;  dang- 
gdi  (Camarines,  Tayabas,  Albay,  Sorsogon,  Masbate) ;  dukd  (Negros,  Ta- 
blas  Island,  Leyte) ;  kalihit  (Agusan) ;  kumagasdka,  palvnd  (Agusan, 
Davao) ;  longbayau  or  manogbayo  (Agusan) ;  bagbalogo,  magabalogo  (Sa- 
mar) ;  palomaria  (Zamboanga) ;  salalangin  (Albay,  Sorsogon) ;  earok 
(Davao) ;  poind,  parind  or  payind  (Camarines,  Albay,  Sorsogon) ;  tud-an 
(Misamis). 

batSte  incense 

Batete  has  a  dark-green  sap  which  thickens  to  a  gummy  con- 
sistency on  exposure.  Nothing  is  known  of  its  chemical  prop- 
erties, but  mention  is  made  in  Spanish  literature  of  its  use  for 
incense. 

Kingiodendron  (dternifolium  is  a  tree  reaching  a  height  of 
30  to  35  meters  and  a  diameter  of  ,80  to  100  centimeters.  The 
bark  is  7  to  10  millimeters  thick,  gray  to  gray  brown  with  a 
yellowish  tinge,  and  is  shed  in  large  scroll-shaped  patches.  The 
inner  bark  is  red.  The  leaves  are  alternate,  and  simply  com- 
pound with  from  3  to  7,  usually  alternate,  leaflets,  which  are 
smooth,  leathery,  pointed  at  the  apex,  rounded  or  pointed  at 
the  base,  and  from  8  to  18  centimeters  long.  The  flowers  are 
small  and  borne  on  compound  inflorescences.  The  fruits  are 
rounded  or  oval,  frequently  somewhat  flattened,  4  to  5  centi- 
meters long,  and  3  to  4  centimeters  wide. 

This  species  is  distributed  from  central  Luzon  to  Mindanao. 

Family  RUTACEAE 

Genus   CITRUS 
CITRUS    HYSTRIX    DC.      (Fig.  69).  KabAyau. 

Local  names:  Dungurungut  (Cagayan) ;  kabuyau  (Pampanga,  Tarlac, 
Bulacan,    Zambales,    Bataan,    Manila,    Batangas,    Laguna,    Zamboanga)  ; 
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FIGURE  68.    TRUNK  OF  KINGIODEN9RON  ALTERNIFOLIUM    (BAT6TE),  THE  SOURCE  OF 

BATfcTE   INCENSE. 
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kabugau  (Camarines,  Mindoro) ;  kamulau  (Iloko) ;  kamuntai  (Bisaya); 
kamuyau  (Ilocos  Norte  and  Sur,  Abra) ;  kapitan  (Iloko) ;  kolobot  (Taga- 
log);  limon-karabdu  (Zamboanga) ;  makatbd  (Zambales) ;  peres  (Panga- 
sinan). 

KABtJYAU  OIL 

Schimmel  *  states  that  the  oil  of  this  species  has  an  odor 
resembling  that  of  bergamot.  According  to  Brooks,t  the  leaves 
of  the  Philippine  plant  when  steam-distilled  yield  an  oil  resem- 
bling in  odor  the  oil  distilled  from  the  leaves  of  the  pomelo, 
Citrus  decumana  Murr.  Although  the  oil  is  very  fragrant,  the 
yield  (0.08  per  cent)  is  extremely  small.    The  constants  of  the 

oil  are  as  follows:  Specific  gravity,  |£  =0.9150;  N3^  =1.4650; 

A  ?g-  =  —10.50° ;  saponification  number,  50.2. 

Citrus  hystrix  is  a  small  tree  armed  with  small  spines.  The 
leaves  are  variable,  but  average  10  to  12  centimeters  in  length. 
The  flowers  are  white  and  about  a  centimeter  wide.  The  fruits 
are  about  10  centimeters  in  diameter. 

This  species  is  common  and  widely  distributed  in  forests 
throughout  the  Philippines. 

CITRUS  MICRANTHA  var.  MICROCARPA  Wester.      (Fig.  70).  SamAyau. 

samCyau  oil 

The  rind  of  this  species  yields  a  clear,  almost  colorless  oil 
which  is  very  fragrant.  Jt  should  be  useful  as  a  perfumery 
oil. 

The  crushed  fruits  or  samuyau  are  used  by  women  in  Cebu 
for  cleansing  the  hair,  or  are  mixed  with  Gogo  (pounded  stems 
of  Entada  phaseoloides)  which  serves  as  a  shampoo.  The 
crushed  fruit  is  also  added  to  coconut  oil,  to  give  it  fragrance 
when  applied  to  the  hair. 

The  oil  obtained  by  steam-distilling  the  crushed  peels  had  an 
orange-like  odor  and  the  following  constants : 

Specific    gravity 28.5°  =     0.8670 

Refractive  index  25°=     1.4718 

Optical  rotation  A  !*L=— 1.150 

(100  mm.  tube) 

*  Schimmel,  Semi-annual  report  (1901). 

f  Brooks,  B.  T.,  New  Philippine  essential  oils.  P1  lip  pine  Journal  of 
Science,  Section  A,  Volume  6  (1911),  page  349. 
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FIGURE  69.    CITRUS  HYSTRIX  (KABOYAU),  THE  SOURCE  OF  KABOYAU  OIL.    XL 
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The  yield  of  oil,  calculated  from  the  weight  of  the  whole  fruit, 
was  0.56  per  cent  and  from  the  peel  alone  1.29  per  cent.  The 
oil  has  been  employed  as  an  ingredient  of  shampoos. 

The  tree  is',  said  to  bear  fruits  within  five  years  after  planting. 
The  fruits  are  produced  during  the  entire  year,  but  most  abun- 
dantly during  the  rainy  season.  In  places  where  they  are  grown 
they  sell  for  5  centavos  per  hundred  during  the  wet  and  20 
centavos  per  hundred  during  the  dry  season.  Samuyau  is  said 
to  be  very  delicate,  and  to  need  careful  attention,  and  in  Cebu, 
during  the  dry  season,  even  daily  watering. 

Citrus  micrantha  var.  mierocarpa  is  a  shrubby  tree  about  4.5 
meters  tall.  It  has  slender  branches  and  small,  weak  spines.  * 
The  leaves  are  thin,  with  a  distinct  fragrance,  5.5  to  8  centi- 
meters long,  and  2  to  2.5  centimeters  broad.  The  flowers  are 
white  with  a  trace  of  purple  on  the  outside,  and  5  to  9  millimeters 
in  diameter.  The  fruit  is  1.5  to  2  centimeters  in  diameter, 
roundish  in  outline,  and  greenish  lemon-yellow. 

This  species  is  abundant  in  Cebu  and  other  islands  of  the 
Bisaya  group. 

CITRU8   Sp.  GURON&-GUR6. 

Local  names: '  Bungkaldt  (Laguna);  kaburau  (Iloko) ;  kolison,  muntai 
(Tayabas) ;  gurong-guro  (Pangasinan,  Zambales) ;  suangi  (Manila) ;  tibu- 
lid   (Bulacan). 

GURON&-GURO 

This  species  has  a  very  fragrant  rind  which  is  mixed  with 
coconut  oil  for  use  on  the  hair.  The  whole  fruit  is  also  mixed 
with  gogo  (Entada  phaseoloides)  bark  as  a  shampoo.  Cloves 
are  sometimes  put  into  the  rind  and  then  the  fruits  squeezed 
in  the  hands  to  give  them  a  pleasant  odor.  The  fruit  of  this 
species  is  about  5  centimeters  in  diameter,  with  a  very  rough, 
irregularly  ridged,  green  rind,  and  with  a  nipple-like  protuber- 
ance at  the  base.  The  rind  is  rather  thin,  and  the  fruit  is  not 
edible. 

Genus  CLAU8ENA 

CLAUSEN  A   ANISUM-OLENS    (Blanco)    Merr.     (Fig.   71).      KAYUMANfs. 
Local  names:  Dayap-daydpan  (Laguna);  hayumanis  (Rizal). 

CLAUSENA  ANISUM-OLENS  OIL 

The  leaves  have  an  odor  much  like  that  of  anise.  Bacon  *  says 
that  alcoholic  extracts  also  have  a  very  strong  anise-like  odor. 
According  to  him,  it  is  possible  that  this  plant  could  be  used 

*  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  130. 
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FIGURE    7a   CITRUS    MICRANTHA    VAR.    MICROCARPA    (SAMOYAU),    THE    SOURCE    OF 

SAMOYAU  OIL.    Xg. 
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locally  in  preparing  anisado,  which  is  a  favorite  alcoholic  bev- 
erage among  the  Filipinos. 

Brooks  *  examined  the  oil  obtained  from  the  leaves  of  this 
species  and  states  that : 

A  quantity  of  leaves,  weighing  approximately  16  kilos,  were  distilled 
with  steam  over  a  period  of  about  five  hours  and  185  grams  of  colorless 
oil  were  obtained.  This  oil  resembled  the  fresh  leaves  in  odor  and  pos- 
sessed the  following  constants.     Specific  gravity,  |?°  =0.963;  N  ?~  =1.5235; 

saponification  number  3.6;  the  oil  is  inactive.    *     *     * 

The  oil  has  a  faint  odor  of  anise  or  anethol,  which,  together  with  the 
constants,  identifies  it  almost  with  certainty  as  methyl  chavicol.  For 
further  proof,  a  small  portion  was  oxidized  with  potassium  permanganate 
to  homoanisic  acid,  melting  point,  84°  to  86°.    *     *     * 

Therefore,  it  is  evident  that  the  oil  from  Clausena  contains  methyl 
chavicol  to  the  extent  of  90  to  95  per  cent.    *     *     * 

The  occurrence  of  methyl  chavicol,  especially  in  such  large  proportions, 
in  one  of  the  Rutaceae  is  quite  novel.     *     *     * 

Owing  to  the  ease  with  which  methyl  chavicol  is  converted  into  anethol, 
by  treatment  with  alkalies,  it  is  possible  that  this  operation  would  be 
successful  commercially.  Considerable  quantities  of  anise  oil  are  annually 
imported  into  the  Philippine  Islands  for  the  manufacture  of  anisado.  How- 
ever it  is  doubtful  whether  or  not  Clausena  could  successfully  be  cultivated, 
as  it  is  a  typical  forest  species. 

Clausena  anisum~olen8  is  a  small  tree,  3  to  6  meters  high. 
The  leaves  are  alternate,  20  to  30  centimeters  long,  compound, 
with  7  to  11  leaflets  which  are  inequilateral,  pointed  at  the  tip, 
5  to  11  centimeters  in  length,  and  with  toothed  margins.  The 
leaves  are  aromatic  when  crushed.  The  flowers  are  greenish 
white,  fragrant,  about  8  millimeters  in  diameter,  and  are  borne 
in  panicles  which  are  15  to  20  centimeters  long. 

This  species  is  a  native  of  the  Philippines,  is  widely  distrib- 
uted, and  is  abundant  in  some  places.  It  is  occasionally  cul- 
tivated. 

Genus  TODDALIA 

TODDALIA    ASIATICA     (L.)     Kurz. 

Local  names:  Atdngen,  bugkdu,  bukkdu,  subit  (Benguet) ;  dau&g  (Rizal). 

TODDALIA  ASIATICA  OIL 

According  to  D.  Hooper,f  the  oil  obtained  by  distilling  the 
leaves  of  this  species  has  a  pleasant  odor  resembling  verbena 
or  basilicum.     Gildemeister  and  Hoffman  t  state  that  the  oil 

*  Brooks,  B.  T.,  New  Philippine  essential  oils.    Philippine   Journal    of 
Science,  Section  A,  Volume  6  (1911),  page  344. 
f  Schimmel,  Semi-annual  report   (1893). 
{Die  Aetherischen  (He,  Berlin  (1899),  page  601. 
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FIGURE  71.    CLAU8ENA  ANISUM-OLENS    (KAYUMANfS).    X*. 
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is  valuable  as  a  low-grade  perfume  oil.  Brooks  *  says  that  it 
is  commercially  profitable  to  distill  the  oil.  He  reports  his  in- 
vestigation as  follows: 

The  leaves  yielded  0.08  per  cent  of  oil  by  steam  distillation.  On  freez- 
ing, the  oil  deposited  18  per  cent  of  a  white  crystalline,  very  volatile  com- 
pound, having  an  odor  closely  resembling  that  of  camphor.  After  recrys- 
tallizing  the  substance  twice  from  petroleum  ether,  the  melting  point  was 
96.5°  to  97°.  The  compound  is  very  unstable.  A  pure  specimen  of  it 
changed  in  24  hours  to  a  pasty  mixture  of  oil  and  unchanged  crystals. 
It  was  not  further  investigated.     The  oil  had  an  odor  suggesting  a  mixture 

30° 
of   camphor    and    lemon    grass.     Its    constants    were    as    follows:  N-rr' 

80° 
1.4620;  specific  gravity,  g^  0.9059. 

The  oil  is  largely  linalool,  since  the  fraction  boiling  from  195°  to  200° 
yields  citral  on  oxidation  with  chromic  acid  mixture. 

Toddalia  asiatica  is  a  spiny,  woody  vine.  The  leaves  are  al- 
ternate and  trifoliate.  The  leaflets  are  pointed  at  both  ends 
and  5  to  8  centimeters  in  length.  The  flowers  are  small, 
greenish,  and  borne  on  rather  large  compound  inflorescences. 
The  fruits  are  small  and  are  borne  in  fairly  large  clusters. 
They  are  considerably  less  than  a  centimeter  in  diameter  and 
when  dry  are  distinctly  three-  to  five-angled. 

This  species  is  common  in  second-growth  forests  and  is  also 
found  in  virgin  forests. 

Family  VERBENACEAE 

Genus  LAN  TAN  A 
LANTANA   CAMARA   L.  LANTXNA. 

Local  names:  Albahaca  de  caballo  (Spanish  in  Zamboanga) ;  bahug- 
bakug  (Negros) ;  boho-boho  (Iloilo) ;  coronitaa  (Manila) ;  lantdna  (Tarlac, 
Cavite,  Batangas,  Laguna) ;  tinta-tintdhan  (Manila). 

lantAna  oil 

This  species  has  very  aromatic  leaves  from  which  Bacon  t 
obtained  an  oil  having  an  odor  somewhat  like  that  of  sage. 
Concerning  his  experiments  he  writes: 

Seventy  kilos  of  the  leaves  distilled  with  steam  gave  60  cubic  centi- 
meters of  a  light  yellow  oil;  100  kilos  gave  245  cubic  centimeters,  and 
110  kilos  gave  78  cubic  centimeters  of  oil. 

These  results  show  that  the  yield  of  oil  evidently  varies  considerably, 
the  differences  depending  upon  the  season,  age  of  the  leaves,  etc.    The  oil 

30°  Sft°  30° 

has  a  specific  gravity  of   ^-=0.9132;   N^-  =1.4913;   A  ^-=+11.5.    Its 

*  Brooks,  B.  T.,  New  Philippine  essential  oils.  Philippine  Journal  of 
Science,  Section  A,  Volume  6  (1911),  page  333. 

t  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  127. 
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odor  reminds  me  somewhat  of  sage.     Fifty  grams  distilled  in  vacuo  gave 
two  fractions  as  follows: 

(1)  Twenty-two  grams  boiling  between  125°  to  130°  at  12  millimeters 

N^=1.4892. 

(2)  Twenty-four  grams  boiling  between  130°  and  140°  at  11  milli- 
meters; N^  =1.4970. 

If  on  further  investigation  this  oil  proves  to  be  of  any  value, 
the  cultivation  of  the  plant  is  certainly  a  commercial  possibility. 

Lantana  camara  is  an  erect  or  half -climbing,  hairy,  aromatic 
shrub,  usually  1  to  2  meters  in  height  when  erect,  and  higher 
when  climbing.  The  leaves  are  rounded  at  the  base  and  pointed 
at  the  tip,  with  toothed  margins,  and  are  from  5  to  10  centi- 
meters in  length.  The  flowers  are  pink,  red,  or  yellow,  and 
are  borne  in  many-flowered  heads.  The  fruit  is  a  small,  almost 
black  berry. 

This  species  grows  abundantly  and  luxuriantly  and  is  common 
in  the  waste  places  of  the  Philippines.  It  is  a  native  of  tropical 
America.  •  i 

Family  LABIATAE 

Genus  OCIMUM 
0CIMUM    BASILICUM    L.  BALANtfl   or  SWEET    BASIL. 

Local  names:  Albakdca   (Spanish);  balandi  (Rizal) ;  balanoi   (Batanes  J 

Islands,  Tayabas) ;  bailing,  solasi  (Balabac  Island) ;  biddi  (Union) ;  kalu-ui  \ 

(Basilan) ;  kamdngi  (Culion  Island).  ; 

SWEET  BASIL  OIL  { 

Watt  *  says  that : 

"The  whole  plant  has  an  aromatic  odor,  which  is  improved  by  drying.  < 

Its  taste  is  aromatic  and  somewhat  cooling  and  saline."  (Pharmacog.  Ind.)  ; 

The  seeds,  which  are  much  used  medicinally  in  some  parts  of  India,  are 
small,  black,   oblong    (one-sixteenth    inch    long),   slightly   arched   on   one  J 

side  and  flattened  on  the  other,  blunt  pointed.     They  have  no  odor,  but  - 

an  oily,    slightly   pungent   taste.    When    placed    in    water    they   become  » 

coated  with  a  semi-transparent  mucilage.     Steeped  in  water,  they  form  i 

a  mucilaginous  jelly   (U.  C.  Dutt,  Murray,  Dymock,  &c).    Their  prop-  i 

erties  are  said  to  be  demulcent,  stimulant,  diuretic,  and  diaphoretic.     *     *     * 

The  plant  has  a  strong  aromatic  flavor  like  that  of  cloves  and  is  often 
used  for  culinary  purposes  as  a  seasoning.  The  seeds  are  sometimes 
steeped  in  water  and  eaten.  They  are  said  to  be  cooling  and  very  nourish- 
ing. In  Kanawar  they  are  sometimes  eaten  mixed  in  ordinary  bread 
(Stewart,  Pb.  PL).  They  are  largely  employed,  especially  by  the  Moham- 
medans of  Eastern  Bengal,  infused  in  water,  to  form  a  refreshing  and 
cooling  drink. 

When  the  herb  Ocimum  basilicum  is  distilled  it  yields  sweet 

*Watt,  G.,  Dictionary  of  the  economic  products  of  India.  Volume  5 
(1891),  page  441. 
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basil  oil,  which  is  a  yellowish-green,  volatile  oil  lighter  than 
water.  Parry  *  states  that  it  has  an  excellent  fragrance  and  is 
used  in  making  mignonette  extract.  The  yield  of  oil  obtained 
from  the  herb  is  about  1.5  per  cent  or  less. 

Ocimum  basilicum  is  an  erect,  branched  under-shrub  0.5  to 
1.5  meters  in  height.  It  is  smooth,  or  somewhat  hairy,  and  very 
aromatic.  The  leaves  are  entire  or  slightly  toothed  and  1.5  to 
3  centimeters  long.  The  flowers  are  borne  in  racemes  which 
are  8  to  15  centimeters  long.  The  corolla  is  pink  or  purplish 
and  9  to  10  millimeters  long. 

This  species  is  apparently  common  and  widely  distributed 
from  the  Batanes  Islands  to  southern  Mindanao. 

Genus  OCIMUM 
OCIMUM    SANCTUM    L.  SuUtsi  or  HOLY  BASIL. 

Local  names:  Albakdcalf  (Spanish);  balandi  (Tagalog) ;  biddi  (Iloko) ; 
kolokogo  (Tayabas) ;  kalui  (Basilan) ;  kamdngi  (Bisaya) ;  katigau  (Mi- 
samis) ;  kamangkdu  (Camarines) ;  lokoloko  (Polillo) ;  mag  an  (Cotabato) ; 
suldsi  (Tagalog). 

HOLY  BASIL  OIL 

This  species,  known  as  holy  basil  or  tulsf,  is  the  sacred  plant 
of  India. 

Watt  t  states  that : 

The  Tulsi  is  the  most  sacred  plant  in  the  Hindu  religion;  it  is  conse- 
quently found  in  or  near  almost  every  Hindu  house  throughout  India. 
Hindu  poets  say  that  it  protects  from  misfortune  and  sanctifies  and  guides 
to  heaven  all  who  cultivate  it.  *  *  *  Under  favourable  circumstances, 
it  grows  to  a  considerable  size,  and  furnishes  a  woody  stem  large  enough 
to  make  beads  for  the  rosaries  used  by  Hindus  on  which  they  count  the 
number  of  recitations  of  their  deity's  name. 

According  to  Bacon  §  13.86  kilos  of  leaves  which  were  forty- 
eight  hours  old  at  the  time  of  distillation  gave  83.3  grams  of  a 
green-colored  oil  (0.6  per  cent).     This  oil  had  a  sweet,  anise- 

30r 
like  odor  and  the  following  properties : — Refractive  index,  N-^r- 

30°  Sfp 

=1.5070;     optical     rotation,     A^r-=0;    specific    gravity,    ^ 

=0.952;  saponification  number,  2.8. 

*  Parry,  E.  J.,  Chemistry  of  essential  oils  and  artificial  perfumes, 
page  308. 

t  This  name  belongs  properly  to  the  preceding  species. 

JWatt,  G.,  Dictionary  of  the  economic  products  of  India,  Volume  5 
(1891),  page  444. 

§  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  IV.  Philippine 
Journal  of  Science,  Section  A,  Volume  5  (1910),  page  261. 
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The  oil  consists  to  a  large  extent  of  methyl  homoanisic  acid, 
melting  at  85°,  being  obtained  by  oxidizing  the  fraction  boiling 
from  85°  to  95°  at  9  millimeters  pressure.  Bacon  also  states 
that  65  small  plants  gave  2.5  kilos  of  fresh  leaves,  which  when 
steamed-distilled  gave  32  grams  of  oil. 

Ocimum  sanctum  is  an  erect,  herbaceous  or  half -woody,  coarse 
plant,  1  meter  or  less  in  height.  The  stems  and  younger  parts 
of  the  plant  are  covered  with  spreading  hairs.  The  leaves  are 
opposite,  pointed  at  the  tip,  somewhat  rounded  or  pointed  at 
the  base,  2  to  4  centimeters  long,  and  with  toothed  margins. 
The  flowers  are  about  7  millimeters  long  and  pink. 

This  species  is  cultivated  for  its  fragrant  leaves  and  is  occa- 
sionally spontaneous  in  waste  places.  It  is  found  throughout 
the  Philippines,  but  is  certainly  not  a  native  of  the  Archipelago. 

Genus  POQOSTEMON 

POGOSTEMON    CABLIN    Benth.     (Fig.   72).  Patchouli  or  KablIn. 

Local  names:  Kabiling  (Pampanga) ;  kablin  (I locos  Sur,  Abra,  Bontok, 
Tagalog  provinces) ;  kabling  (Ilocos  Sur,  Bulacan,  Laguna,  Mindoro)  ;• 
kadlin  (Batangas) ;  kadling  (Rizal) ;  kadlom  or  kadlum  (Tagalog  prov- 
inces, Camarines,  Albay,  Sorsogon,  Leyte) ;  sdrok  (Igorot). 

PATCHOULI    OIL      * 

The  species  Pogostemon  cablin  is  highly  valued  for  the  per- 
fume oil,  patchouli,  obtained  from  its  leaves.  The  dried  leaves, 
which  are  very  fragrant,  are  sometimes  used  for  scenting  ward- 
robes. It  is  said  that  they  prevent  the  clothes  from  being  at- 
tacked by  moths.  Patchouli  is  a  common  perfume  in  India  and 
China,  and  goods,  such  as  shawls,  exported  from  these  countries 
owe  their  peculiar  odor  to  the  patchouli  plant. 

The  dried  leaves  of  Pogostemon  cablin,  when  distilled,  yield 
about  3.5  per  cent  of  patchouli  oil,  which  is  used  in  making  per- 
fumes and  scented  soaps.  Formerly  patchouli  oil  was  considered 
a  very  high-grade  perfume  base,  but  it  is  now  more  frequently 
used  in  lower  grades.  The  pure  oil  has  a  strong  musky  odor 
and  is  mixed  with  other  essential  oils  in  making  perfumes. 

According  to  Mann,*  the  etheral  oil  is  present  in  small  quan- 
tities in  the  fresh  leaves,  and  only  develops  through  a  kind  of 
fermentation  of  the  cut  leaves  packed  into  bundles.  This  ex- 
plains why  the  yield  from  the  dried  leaves  is  about  3.5  to  4 
per  cent,  while  from  fresh  leaves  it  is  much  less.  Mann  says 
that  the  pronounced  patchouli  scent  is  only  popular  in  a  very 
few  cases,  like  the  export  business  to  tropical  countries.  How- 
ever, the  oil  serves  many  purposes  in  perfumery,  giving  a  fine 

*  Mann,  H.,  The  American  Perfumer,  Volume  8  (1913-1914),  page  144. 
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shade  to  various  combinations  without  being  obtrusive.  It  is 
therefore  valuable  as  a  so-called  fixing  agent.  It  is  used  with 
otto  of  roses,  jasmine,  cassia,  fine  musk  and  labdanum.  For 
cheaper  qualities  of  patchouli  perfumes,  benzylacetate  is  a  very 
good  material;  it  aids  in  dissipating  the  severe  patchouli  odor 
and  for  this  reason  is  frequently  utilized.  With,  very  cheap  ar- 
ticles, oil  of  cloves  and  also  artificial  musk  are  employed.  The 
scent  is  used  with  good  results  to  combat  the  frequently  very 
obtrusive  odor  of  perspiration,  completely  suppressing  it.  Mann 
says: 

Besides  patchouli  perfumes,  patchouli  toilet  water  also  is  used.  This  is 
especially  popular  with  the  harem  ladies  of  Turkish  and  Arabic  Pashas, 
who  pay  enormous  prices  for  fine  qualities.  These  toilet  waters  are 
worked  with  infusion  of  jasmine,  but  there  are  also  some  to  be  found  in 
trade  containing  menthol,  which  gives  an  odd  shade,  and  is  very  well 
liked.  Otto  of  roses  also  is  added  and  so  is  some  fine  kananga  oil,  all  in 
combination  with  the  finest  patchouli  oil,  thus  preventing  its  domination. 

Askinson  *  gives  the  following  formulas  for  patchouli  per- 
fumes : 

Essence  of  patchouli 

Oil  of  patchouly -.7 ounces....  1J 

Oil  of  rose do 1 

Alcohol  quarts....  5 

Extract  of  patchouli 

Extract  of  orange  flower quart....  1 

Oil  of  patchouly „ ounces....  li 

Oil  of  rose grains....  150 

Alcohol  gallon....  1 

Patchouli  powder 

Patchouly  herb pounds....  2 

Oil  of  patchouly grains.-.  30 

Musk   . do 15 

The  constants  of  patchouli  oil  obtained  from  different  coun- 
tries vary  considerably.  This  is  shown  by  the  figures  in  Table 
35  which  are  quoted  by  Parry.f 

Table  35. — Constants  of  patchouli  oil. 


Constants. 


Java  plants. 


Singapore 
plant*. 


Specific  gravity •_ 

Optical  rotation 

Initial  boiling  point 

Distils  between  256°— 27<P_ 


0.922  at  25°.. 

—16°  W 

180° 

60  per  cent... 


0.949  at  26° 

—68°  24'  | 

230°  .  i 

60  per  cent.  . 


♦Askinson,  G.  W.,  Perfumes  and  cosmetics,  (1915). 
t  Parry,  E.  J.,  The  chemistry  of  essential  oils  and  artificial  perfumes, 
(1908). 
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FIGURE  72.  POGOSTEMON  CABLIN  (PATCHOULI  OR  KABLfN),  THE  SOURCE  OF 

PATCHOULI  OIL.  X*. 
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According  to  Gildermeister-Kremers  *  patchouli  alcohol, 
C15H2eO,  is  an  odorless  constituent  of  patchouli  oil,  from  which 
it  separates  in  crystals  that  melt  at  56°. 

Pogostemon  cablin  is  an  erect,  branched,  hairy  herb  .5  to  1 
meter  in  height.  It  is  aromatic  when  crushed.  The  leaves  are 
opposite,  pointed  at  the  tip,  and  usually  obtusely  pointed  at  the 
broad  base.  The  margins  are  coarsely  and  doubly  toothed. 
The  flowers  are  borne  in  terminal  and  axillary  spikes  which  are 
2  to  8  centimeters  long  and  1  to  2.5  centimeters  in  diameter. 
The  corolla  is  pink-purple  and  8  millimeters  long. 

This  species  is  found  throughout  the  Philippines  in  cultiva- 
tion and  is  also  wild.  There  seems  to  be  a  great  deal  of  un- 
certainty as  to  the  original  home  of  Pogostemon  cablin.  It  is 
cultivated  in  many  parts  of  the  Indo-Malayan  region,  but  ap- 
parently rarely,  if  ever,  flowers  in  India,  Ceylon,  Singapore, 
and  Java.  It  appears  to  produce  flowers  frieely  only  in  the 
Philippines. 

Family  COMPOSITAE 

Genus   BLUMEA 

BLUMEA   BALSAM  I FERA  DC.    (Fig.  73).  Samb6kg. 

Local  names:  Alibh&n  (Negros) ;  aXimon  (Negros) ;  bukadk&d  (Samar) ; 
kalibon  (Cuyo  Islands);  kalibura  (Palawan);  lakadbulan  (Camarines) ; 
8amb6n  (Zamboanga) ;  sambong  (Tarlac,  Bataan,  Bulacan,  Manila,  Pa- 
lawan, Laguna,  Mindoro,  Basilan,  Tayabas,  Zambales,  Batangaa,  Rizal, 
Balabac  Island,  Misamis) ;  sobosob  (Ilocos  Norte  and  Sur,  Abra,  Panga- 
sinan) ;  takamain  (Davao). 

Samb<3ng  Oil 

The  leaves  of  Blumea  balsamifera  are  used  locally  for  poisoning 
fishes,  and  medicinally  for  a  number  of  purposes.  The  roots  are 
also  utilized  medicinally. 

Bacon  f  distilled  the  leaves  of  this  plant  and  obtained  a  yield 
of  from  0.1  to  0.4  per  cent  of  a  yellow  oil  with  a  camphor-like 
odor.  This  oil  was  almost  pure  1-borneol.  As  this  substance 
readily  oxidizes  to  .camphor,  the  oil,  according  to  Bacon,  should 
be  valued  at  from  one-half  to  three-fourths  of  the  price  of  the 
camphor.  Bacon  estimates  that  the  leaves  could  be  cut  four 
times  a  year.  According  to  some  experiments  made  in  Indo- 
China,  t  it  is  possible  to  obtain  50,000  kilos  of  leaves  per  hectare 

*  Gildermeister,  E.  and  Kremers,  E.,  The  volatile  oils,  (1913). 

t  Bacon,  R.  F.,  Philippine  terpenes  and  essential  oils,  III.  Philippine 
Journal  of  Science,  Section  A,  Volume  4  (1909),  page  127. 

t  Lan,  M.  M .,  Camphus  du  Tonkin.  Bulletin  Economique,  Gouvernement 
General  de  L'indo-Chine.    New  Series  Volume  9   (1907),  page  192. 
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FIGURE  73.    BLUMEA  BAL3AMIFERA    (SAMB6NG),  A  SOURCE  OF  CAMPHOF^fc^, 

igi  ize      y  ^ 
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per  year,  which  would  give  a  possible  borneol  yield  of  from  50 
to  200  kilos  per  hectare.  Although  this  plant  grows  vigorously 
in  the  Philippines,  it  is  questionable  if  it  could  be  cultivated 
profitably. 

Blumea  bcUsamifera  is  a  coarse,  erect,  half-woody  herb  1.5  to 
3  meters  in  height.  The  stems  are  2.5  centimeters  in  diam- 
eter. The  leaves  are  from  7  to  20  centimeters  in  length,  spear 
shaped,  and  with  toothed  margins  and  short  petioles. 

This  species  grows  very  abundantly  in  waste  places  in  the 
Philippines.  It  is  frequently  found  in  grass  areas,  as  it  readily 
sprouts  from  the  ground  after  the  aerial  parts  of  the  plant  have 
been  killed  by  fire.  It  is  thus  one  of  the  comparatively  few 
species  of  plants  which  can  withstand  grass  fires. 
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PREFACE 

This  bulletin  is  the  seventh  in  a  series  dealing  with  minor 
forest  products.  At  the  present  time,  when  considerable  effort 
is  being  made  to  increase  the  food  supply  of  the  Philippines, 
it  is  believed  that  an  account  of  the  wild  food  plants  of  the 
Archipelago  should  prove  of  value. 

In  discussing  the  various  species  of  plants  the  following  sys- 
tem has  been  used :  On  the  left  of  the  page  is  given  the  scientific 
name,  and  on  the  right  the  local  name  adopted  as  official  by  the 
Bureau  of  Forestry.  This  is  followed  by  a  list  of  local  names 
in  the  various  localities.  The  first  part  of  the  description  gives 
an  account  of  the  edible  portion  of  the  plant.  After  this  there 
is  a  paragraph  which  begins  with  the  scientific  name  and  gives 
a  general  description  of  the  species.  The  last  paragraph  gives 
the  distribution. 

The  writer  is  greatly  indebted  to  Mr.  E.  D.  Merrill  for  val- 
uable assistance  and  suggestions  and  to  Mr.  E.  E.  Schneider 
for  revising  the  spelling  of  the  local  names  and  for  much  val- 
uable data.  The  original  drawings  were  made  under  the  di- 
rection of  Mr.  J.  K.  Santos  by  Messrs.  F.  de  la  Costa,  P.  C.  Ca- 
gampan,  F.  Turla,  A.  Hernandez,  and  F.  S.  Guerrero. 

1  William  H.  Brown. 
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WILD  FOOD  PLANTS  OF  THE  PHILIPPINES 

By  William  H.  Brown 

INTRODUCTION 

There  is  a  very  commonly  accepted  belief  in  temperate  coun- 
tries that  fine,  edible  fruits  abound  in  tropical  forests.  This  idea 
is  largely  erroneous.  In  the  Philippines,  with  its  varied  flora, 
there  are  probably  fewer  fine,  edible,  wild  plants  than  in  the 
eastern  part  of  the  United  States.  Moreover,  such  wild  plants 
as  are  edible  are  usually  inaccessible,  and  less  abundant  than 
is  the  case  in  the  United  States. 

Wild  fruits  or  nuts  occurring  in  the  Philippines  are  generally 
of  an  inferior  quality,  or  are  borne  in  such  small  numbers,  or 
so  high  up  in  the  trees,  as  to  make  their  collection  difficult.  There 
are,  however,  some  striking  exceptions.  The  pili  nut  (Canarium 
liizonicum),  considered  by  most  people  as  superior  to  the  al- 
mond, is  abundant  and  is  a  staple  article  of  commerce  in  the 
Philippines.  One  of  the  wild  mangoes  (Mangifera  caesia)  has 
a  fine  flavor  and  is  sold  in  the  markets  in  the  regions  where  it 
occurs.  The  duhat  (Eugenia  mmini),  although  not  a  native 
of  the  Philippines,  is  thoroughly  naturalized  at  low  elevations 
throughout  the  Archipelago  and  is  very  abundant.  The  fruit 
is  good,  and  is  sold  in  large  quantities.  Among  other  wild 
fruits  which  are  commonly  seen  in  the  markets  are  mabolo 
(Diospyros  discolor),  guava  (Psidium  guajava),  santol  (San- 
doricum  koetjape),  kamachile  (Pithecolobium  dulce)  and  bignai 
(Antidesma  bunius).  These,  though  favorites  with  the  Filipi- 
nos, do  not  seem  to  appeal  to  American  tastes.  A  number  of 
others  have  fine  flavors  but,  in  general,  are  not  articles  of 
commerce. 

The  leaves  and  young  fruits  of  a  number  of  wild  species  are 
cooked  and  eaten  as  vegetables.  Some  of  these  have  very  good 
flavors. 

In  many  cases,  the  plants  might  be  improved  by  cultivation, 
or  could  serve  as  stock  on  which  to  graft  other  species,  or  be 
used  for  breeding  purposes. 

In  making  a  list  of  edible  plants,  the  species  included  will 
depend  to  a  considerable  extent  on  personal  judgment.     Many 
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people  may  consider  some  of  those  treated  in  the  present  list 
as  worthless,  and  some  common  species  which  are  omitted  as 
good.  A  list  which  included  all  the  species  that  could  be  eaten 
would  be  very  much  longer  than  the  present  one.  Many  of  the 
fruits  are  so  small,  so  lacking  in  flavor,  or  of  such  poor  flavor, 
that  they  are  practically  never  eaten,  even  by  people  in  the 
woods.  It  has  not  been  considered  worth  while  to  include  such 
species.  The  number  of  species  which  are  considered  as  edible 
will  depend  to  a  considerable  extent  on  the  density  of  the  popu- 
lation and  the  amount  of  food  available.  Where  the  population 
is  dense  and  food  is  scarce,  many  inferior  food  plants  are  eaten. 
The  lists  of  edible  plants  from  neighboring  and  more  densely 
populated  countries  include  many  which  in  the  Philippines  are 
not  considered  as  edible. 

The  present  list  of  wild  Philippine  food  plants,  although  prob- 
ably very  far  from  complete,  is  much  more  nearly  so  than  any 
previous  one.  It  is  believed  that  it  contains  the  b otter-known 
species,  and  it  is  hoped  that  it  may  serve  as  a  beginning  on 
which  to  build  up  a  better  list. 
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DESCRIPTIONS  OF  SPECIES 
Family  POLYPODIACEAE 

Genus  ATHYRIUM 
ATHYRIUM    E3CULENTUM   Copel.      (Figs.  2,  3).  Pak6. 

The  young  fronds  of  this  fern  are  eaten  in  all  parts  of  the 
Islands,  either  fresh  as  a  salad  or  cooked  as  a  green  vegetable. 
In  many  Philippine  towns  pako  can  always  be  found  in  the 
market. 

Athyrium  escvlentum  has  twice  or  thrice  pinnate  fronds,  which 
are  50  to  80  centimeters  long,  and  about  half  as  wide  as  long. 

This  species  is  widely  distributed  in  the  Archipelago  and  is  a 
characteristic  plant  on  gravel  bars  and  banks  of  swift  streams. 

Family  OPHIOGLOSSACEAE 

Genus    HELMINTH08TACHY8 

HELMINTHOSTACHYS  ZEYLANICA    (L.)    Hook.  TtJKOD. 

Local  names:  Tumatanud  (Samar);  kaliti  (Bataan) ;  tukod  (Pangasi- 
nan) ;  tukod-banuwd  (Rizal) ;   tunghut-ldngit   (Pampanga). 

The  young  fronds  of  this  fern  are  eaten  raw  as  a  salad  or 
cooked  as  a  vegetable. 

Helminthostachys  zeylanica  is  an  herb  with  leaves  which  grow 
singly  from  an  underground  rhizome.  The  leafstalk  is  up  to 
30  centimeters  in  length  and  bears  at  the  apex  a  three-parted, 
sterile  frond.  The  fertile  part  is  spike-like  and  arises  from 
the  stalk. 

This  species  is  locally  abundant  in  thickets  at  low  altitudes. 
It  is  rather  extensively  used  for  food. 

Family  CYCADACEAE 

Genus  CYCA3 

CYCA8  CIRCINALIS  L.      (Figs.  4,  5).  PrrdGO. 

Local  names:  Bait  (Tawi-Tawi) ;  bayit  (Basilan) ;  oliva  (Zambales,  Ba- 
taan, Laguna,  Tayabas,  Cavite,  Camarines,  Mindoro) ;  olivo  (Cagayan) ; 
patugo  (Batangas) ;  pitogo  (Tayabas,  Negros  Occidental) ;  sauang  (Ca- 
gayan) . 

In  times  of  famine,  the  ripe  seeds  of  this  plant  are  prepared 
as  food   in   some   of  the   isolated   parts   of   the    Philippines, 
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FIGURE  2.    ATHYRIUM  ESCULENTUM    (PAKO).     Xf. 
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such  as  the  Batanes  Islands.  In  Guam,  according  to  Safford,* 
Cycas  seeds  are  a  staple  article  of  food  in  times  when  better 
foods  are  scarce.  As  the  untreated  seeds  are  poisonous,  it  is 
first  necessary  to  eliminate  the  poisonous  principle.  In  order 
to  do  this,  the  ripe  seeds  are  crushed  and  the  resulting  product 
soaked  in  water  which  must  be  changed  several  times.  The 
product  is  then  dried,  and  the  flour-like  substance  cooked  in  the 
form  of  small  cakes  or  as  porridge.  Bacon  t  found  the  starch 
content  of  mature  seeds  to  be  31.2  per  cent.  In  India  a  kind  of 
sago  t  is  prepared  from  the  starch  stored  up  in  the  trunk,  but 
there  in  no  evidence  to  show  that  this  product  is  known  in  the 
Philippines.  However,  the  yield  of  starch  is  small,  as  a  trunk 
4  feet  in  length  produced  only  five  pounds. 

In  some  parts  of  the  Philippines,  the  young  leaves,  when 
about  30  or  40  centimeters  long  and  still  rolled  up,  are  cooked 
and  eaten  as  a  vegetable. 

The  leaves  are  also  used  extensively  in  religious  ceremonies. 

Cycas  circinalis  has  a  stout  stem  which  reaches  a  height  of 
12  meters  and  a  diameter  of  50  centimeters,  although  it  is  usually 
much  smaller  than  this.  The  leaves  are  produced  in  a  cluster 
at  the  top  of  the  trunk,  are  pinnate,  and  from  0.5  to  1.5  meters 
long. 

This  species  is  widely  distributed  in  the  Philippines,  but  is 
nowhere  abundant  except  in  small  areas.  It  is  of  local  occurrence 
and  is  generally  found  near  the  seashore.  It  is  decidedly  orna- 
mental, and  in  Manila  is  planted  to  a  considerable  extent  for 
decorative  purposes. 

Family  GNETACEAE 

Genus  GNETUM 
GNETUM   GNEMON  L.  BXgo. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  fruit  is  eaten  either  boiled  or  roasted,  while  the  young 
leaves  are  frequently  used  as  a  vegetable.  This  species  is  com- 
monly cultivated  in  some  of  the  towns  of  Batangas  Province, 
Luzon,  for  its  edible  leaves  and  fruit. 


*  Safford,  W.  E.,  The  useful  plants  of  the  Island  of  Guam.  Contributions 
from  the- United  States  National  Herbarium.    Volume  IX  (1905). 

t  Bacon,  R.  F„  Starch  production  in  the  Philippine  Islands.  Philippine 
Journal  of  Science,  Volume  3  (1908),  page  96. 

JCycad  sago.     Tropical  Agriculturist,  Volume  26   (1906),  page  386. 
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The  bark  yields  a  stout  bast  fiber. 

The  fruit  of  Gnetum  gnemon  is  red,  ovoid  or  ellipsoid,  pointed, 
variable  in  size,  but  usually  not  exceeding  2.5  centimeters  in 
length. 

According  to  Heyne,*  the  young  leaves,  flowers,  and  fruits  are 
favorites  for  stews.  He  says  that  in  Java  the  ripe  fruits  are 
roasted  and  pounded  while  hot  into  thin,  round  cakes  which  are 
cooked  in  boiling  oil,  when  they  puff  up  into  a  porous,  crisp  cake 
called  krupuk. 

GNETUM    INDICUM    (Lour.)   Merr.      (Fig.  6). 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  kernels  of  the  fruit  are  eaten  either  boiled  or  roasted. 
When  freshly  cut  the  stems  yield  a  good  quality  of  drinking 
water;  and  the  plant  is  commonly  utilized  for  this  purpose  by 
people  in  the  forest,  when  other  drinking  water  is  not  available. 

The  bast  is  very  tough  and  is  used  in  making  cordage. 

Family  ALISMACEAE 

Genus    SAGITTARIA 
SAGITTARIA  SAGITTIFOLIA  L. 

Local  names:   Gauai-gduai   (Samar) ;   tikog    (Camarines). 

This  plant  produces  edible  tubers. 

Sagittaria  sagittifolia  is  a  coarse  herb  with  arrow-shaped 
leaves.     The  flowers  are  white  with  a  yellow  center. 

This  species  is  distributed  in  swamps  and  muddy  places  from 
Luzon  to  Mindanao. 

Family  HYDROCHARITACEAE 

Genus    EN  H ALUS 
EN H ALUS  ACOROIDES  Steud.  Lam6n. 

Local  names:  Lamon  (Tagalog,  Bikol) ;  mariu-b&riu  (Bikol) ;  pallaipat- 
baibai  (Union). 

In  some  parts  of  the  Malayan  region  the  seeds  of  this  plant 
are  eaten  either  raw  or  cooked,  but  this  use  is  not  recorded  from 
the  Philippines.  The  fruits  are  about  the  size  of  a  large  walnut 
and  contain  eight  or  nine  green  seeds. 

Enhalus  acoroides  has  ribbon-like  leaves  which  rise  from  the 
base  of  the  plant.  The  flowers  are  borne  singly  on  long,  rather 
slender  stalks. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  1, 
page  20. 


Digitized  by  VjOOQlC 


DESCRIPTIONS   OF   SPECIES 


25 


FIGURE  6.    GNETUM  INDICUM.    X*. 
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This  plant  grows  submerged  in  salt  water,  and  in  some  parts 
of  the  Philippines  is  abundant  in  the  shallow  waters  of  sheltered 
bays.     It  is  distributed  from  Luzon  to  Mindanao. 

Genus  OTTELIA 
OTTELIA    ALISMOIDES   Pers.  Kalab6a. 

Local  names:  Espdda  (Spanish-Filipino);  kalaboa  or  kalabua  (Bulacan, 
Rizal) ;  lanten-8dpa  (Bataan) ;  lanting  (Camarines) ;  tarabang  (Ilocos 
Norte) . 

Filipino  children  eat  the  fruit  of  this  plant,  and  in  some  parts 
of  the  Archipelago  the  petioles  and  leaves  are  used  as  a  vege- 
table. 

Ottelia  alismoides  is  an  herb  growing  in  fresh  water.  The 
leaves  are  extremely  variable  and  have  short  or  long  petioles 
according  to  the  depth  of  the  water.  The  blades  of  the  sub- 
merged leaves  are  often  narrow;  of  the  floating  ones,  ovate 
or  somewhat  rounded,  with  a  rounded  or  heart-shaped  base. 
They  are  5  to  20  centimeters  long  and  wide.  The  flowers  are 
white  and  about  2  centimeters  in  length,  the  fruit  oblong  and 
from  2.5  to  4  centimeters  long. 

This  species  is  distributed  throughout  the  Philippines  in 
shallow  lakes  and  slowly  running  streams. 

Genus  VALLISNERIA 
VALLISNERIA    GIGANTEA   Graebn.  SabutAn-BUAIA. 

Local  names:  Bal-liba  (Pangasinan)  ;  sabutdn-budia  (Rizal). 

The  younger  leaves  of  this  species  are  cooked  and  eaten  as 
a  vegetable. 

VaUisneria  gigantea  grows  submerged  in  fresh  water  and  is 
characterized  by  long,  ribbon-like  leaves.  The  length  of  the 
leaves  varies  from  a  few  centimeters  to  2  meters  or  more,  accord- 
ing to  the  depth  of  the  water.  They  are  thin  and  1  centimeter 
or  less  in  width. 

This  species  is  common  and  widely  distributed  throughout 
the  Philippines  in  shallow  lakes  and  slowly  running  streams. 

Family  GRAMINEAE 

The  young  shoots  of  many  of  the  bamboos  are  cooked  and  eaten 
as  a  vegetable.     The  bamboos  are  discussed  in  a  separate  bulletin. 

Genus  CO  IX 
COIX  LACHRYMA-JOBI  L.  var.  MA-YUEN   (Roman.)  Staff.  Ilas. 

This  variety  of  Coix  lachryma-jobi  is  characterized  by  the 
covering  around  the  seed  being  thin  find  rather  soft  in  texture. 
It  is  cultivated  to  a  very  limited  extent  in  the  Philippines  where, 
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FIGURE  7.    PANICUM    PALMAEFOLIUM    (AGUSAHIS).    Xj. 
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as  in  India,  the  cultivation  appears  to  be  confined  to  the  hill 
people.  The  seeds  are  prepared  in  various  ways,  and  used  for 
food  and  in  the  manufacture  of  fermented  drinks.  Blanco 
(1837)  states  that  the  Chinese  gathered  the  fruits  in  large 
quantities  in  the  provinces  of  Laguna  and  Pangasinan,  and 
prepared  from  them  a  kind  of  flour  which  was  reputed  to  be  ex- 
cellent for  people  in  delicate  health.  This  use  of  the  seeds  now 
appears  to  be  obsolete,  or  at  most  must  be  local  and  limited. 

Genus  PANICUM 
PANICUM    PALMAEFOLIUM    Koen.      (Fig.  7).  AGUSAHIS. 

Local  names:  Agusdis,  agusdhis  or  hagwdhis  (Camarines) ;  yas  (Ben- 
guet). 

During  times  of  scarcity  the  grains  of  this  grass  are  used 
in  Camarines  and  by  the  Ilokos  as  a  substitute  for  rice.  The 
grain  is  harvested  and  then  roasted  in  a  large  pot.  After  roast- 
ing it  is  husked  by  pounding.  The  glumes  are  then  removed 
and  the  seeds  are  cooked  with  sugar. 

Panicum  palmae folium  is  a  grass  1  to  3  meters  in  height. 
The  leaves  are  2  to  8  centimeters  in  width  and  longitudinally 
folded.  The  seeds  are  about  3  millimeters  long  and  are  borne 
in  large  numbers  on  terminal  shoots. 

This  species  is  common  and  widely  distributed  from  Luzon 
to  Mindanao. 

Family  CYPERACEAE 

Genus  ELEOCHARIS 
ELEOCHARIS  DULCIS  (Burm.  f.)  Trin.     (Fig.  8).  ApfiUD. 

Local  name:  Apulid  (Tagalog,  Bikol). 

The  tubers  of  this  species  are  dark  colored,  2  to  2.5  centimeters 
in  diameter,  and  are  boiled  and  eaten  as  a  vegetable.  They  are 
sold  in  large  numbers  in  the  Manila  markets  during  the  months 
of  October  to  December. 

Eleocharis  dvlcis  is  a  tufted  sedge  with  round,  green  stems, 
the  bases  of  which  are  usually  pale  and  covered  with  dry,  brown 
sheaths.  The  stems  are  about  a  meter  in  height,  about  a  centi- 
meter in  diameter,  and  are  bluntly  terminated  by  an  erect 
spike,  which  is  2  to  3  centimeters  in  length.  The  bracts  of  the 
spike  are  rounded,  smooth,  and  overlapping. 

This  species  is  of  local  occurrence  in  the  Philippines  and  is 
found  in  open,  wet  places  and  in  shallow  water. 

Family  PALMAE 
The  palms  are  discussed  in  a  separate  bulletin. 
The  young  seeds  of  Nipa,  Corypha  eUxta  (buri),  and  Arenga 
pinnata  (sugar  palm)  are  employed  as  food,  chiefly  in  the  form 
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FIGURE  8.    ELEOCHARIS  DULCIS  (APULID).    X 
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of  sweetmeats.  The  stems  of  some  species  of  Calamus  have  a 
swollen,  basal  portion  containing  starch.  This  is  eaten  by  woods- 
men. The  bud  (locally  called  ubud)  of  most  palms  is  edible. 
In  the  Philippines  the  buds  of  the  following  are  known  to  be 
used  for  foods:  Areca  catechu  (betel  nut),  Arenga  ambong, 
Arenga  pinnata  (sugar  palm),  some  species  of  Calamus  (rat- 
tans), Cocos  nucifera  (coconut),  Corypha  elata  (buri),  Heter- 
ospathe  elata,  and  probably  all  other  species  of  Heterospathe, 
Metroxylon  sagu  (sago  palm),  the  different  species  of  Livistona 
(anahau),  and  Oncosperma  (anibong).  The  buds  of  many 
other  palms  are  certainly  edible.  The  most  valuable  palm  from 
the  standpoint  of  food  is  the  coconut  (Cocos  nucifera). 

Alcoholic  drinks  are  manufactured  from  the  sap  of  Nipa  fru- 
ticans,  Cocos  nucifera,  Corypha  elata,  Arenga  tremula,  and  Me- 
troxylon sagu,  while  an  inferior  product  is  made  from  Areca 
caliso  and  some  species  of  Caryota. 

Vinegar  is  produced  from  the  sap  of  Nipa  fruticans,  Arenga 
pinnata,  Cocos  nucifera,  and  Corypha  elata. 

Starch  is  obtained  from  the  stems  of  Corypha  elata,  Arenga 
-pinnata,  and  Metroxylon  rumphii,  and  sometimes  from  species 
of  Caryota. 

Sugar  is  produced  from  the  sap  of  Arenga  pinnata  and  Cory- 
pha  elata.  The  Nipa  palm  is  a  very  promising  commercial 
source  of  sugar,  while  the  juice  of  Corypha,  used  in  connection 
with  that  of  sugar  cane,  might  also  be  a  commercial  possibility. 

Syrup  is  manufactured  from  the  sap  of  Corypha  elata. 

Some  of  the  species  of  Calamus  (rattan)  contain  water  uti- 
lized for  drinking  purposes. 

The  nut  of  Areca  catechu,  sprinkled  with  lime  and  wrapped 
with  the  leaf  of  Piper  betle  (ikmo),  is  called  buyo  and  is  used 
for  chewing.  Various  other  palm  nuts  are  sometimes  substi- 
tuted for  those  of  Areca  catechu.  These  include  Adonidia  mer- 
rillii,  Areca  caliso,  Areca  ipot,  Heterospathe  elata,  Oncosperma 
and  Pinanga. 

Family  ARACEAE 

Genus  ACORUS 
ACORUS  CALAMUS  L.  LUBIGAK. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums,  and  oils. 
This  species  is  used  as  a  condiment. 
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Genus  ALOCASIA 

ALOCASIA  MACRORRHIZA    (L.)    Schott.  BfGA. 

Local  names:  Badidng  (Occidental  Negros,  Cuyos) ;  bagidng  (Bisaya) ; 
biga  or  bigd  (Bulacan,  Pangasinan,  Pampanga,  Manila,  Laguna,  Cama- 
rines,  Samar,  Leyte,  Mindoro,  Romblon,  Oriental  and  Occidental  Negros, 
Capiz,  Iloilo) ;  biga-biga  (Manila) ;  bira  (Ilocos  Norte,  Cagayan,  Panga- 
sinan) ;  gdbi  (Manila,  Camarines,  Cavite,  Tayabas,  Batangas) ;  galidng 
(Bisaya) ;  gandus  (Pampanga) ;  malabiga  (Bataan) ;  palaudn  (Occidental 
Negros);  ragidng   (Bisaya);  sinin-dba   (Ilocos  Norte);  talidng   (Bisaya). 

The  stems  and  corms  of  this  plant  are  utilized  to  some  extent 
in  the  Philippines  as  food.  They  contain  numerous,  needle-like 
crystals,  which  are  destroyed  by  roasting  or  boiling.  However, 
they  are  little  used  as  food,  except  when  better  kinds  are  scarce. 
The  food  value  is  due  to  the  starch  content,  which  is  apparently 
small.  Quisumbing,*  who  studied  the  corms  of  a  two-year  old 
plant,  reported  that  the  percentage  of  starch  when  the  stems 
were  fresh  was  2.75,  and  when  dry  18.80. 

The  leaves  and  petioles  of  this  plant  also  contain  minute, 
stinging  crystals.  As  the  plant  is  common  in  towns,  being  fre- 
quently planted  for  ornamental  purposes,  children  sometimes 
take  portions  of  the  leaves  or  petioles  into  their  mouths  with 
rather  painful  results.  The  remedy  indicated  in  such  cases  is 
vinegar  or  lemon  juice. 

Alocasia  macrorrhiza  has  large,  arrow-shaped  leaves  and  a 
rather  large  trunk.  It  is  exceedingly  variable  fn  size,  depend- 
ing on  its  habitat  and  the  age  of  the  plant. 

This  species  is  widely  distributed  in  the  Philippines.  It 
occurs  in  open,  wet  lands,  along  streams,  and  in  some  types  of 
humid  forests. 

Genus  AMORPHOPHALLUS 

AMORPHOPHALLUS  CAMPANULATUS    (Roxb.)    Blume.       (Figs.  9,  10). 

PungApung. 
Local  names:  Anto,  oroi,  pamangkilon    (Bisaya);   bdgang    (Cagayan); 
bagong    (Camarines,  Jolo) ;    pungdpung,   dpong,   tukud-ldngit    (Tagalog) ; 
tige  nga  nagmanto    (Pangasinan);   tokod-bdnua    (Pampanga). 

The  petioles  of  this  plant  are  frequently  boiled  for  feeding 
hogs.  The  corms,  cut  into  slices  and  boiled,  are  also  used  for  hog 
food.  The  leaves  and  corms  contain  very  numerous,  stinging 
crystals,  which  are  destroyed  by  boiling.     In  some  districts, 

*  Quisumbing,  F.  A.,  The  cultivated  root-producing  aroids.  Philippine 
Agriculturist  and  Forester,  Volume  3   (1914),  pages  85  to  98. 
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in  times  of  scarcity,  this  plant  is  utilized  to  a  slight  extent  as 
human  food. 

The  petioles  of  Amorphopallus  campanulatus  are  rough  and 
mottled.  The  blades  are  divided  into  numerous  lobes.  The 
"flower"  is  dull  purple  and  up  to  30  centimeters  in  diameter. 
It  emits  a  very  offensive  odor,  similar  to  that  of  putrid  meat. 
This  odor  attracts  flies,  which  pollinate  the  plant. 

This  species  is  widely  distributed  at  low  and  medium  altitudes 
in  the  settled  areas  of  the  Philippines. 

Genus  CYRTOSPERMA 
CYRTOSPERMA    MERKUSII   Schott.  PALAUAN. 

Local  name:  Palaudn  (Bisaya) ;  galidng  (Bikol). 

The  large,  starchy  rootstocks  are  eaten  when  food  is  scarce, 
and  in  some  regions  are  a  staple  vegetable. 

Cyrtosperma  merkusii  is  an  herbaceous  plant  with  very  large 
leaves  and  large,  purplish  "flowers".  The  petioles  are  up  to 
2.5  meters  in  length  and  10  centimeters  in  diameter.  The  leaves 
are  up  to  1.5  meters  in  length. 

This  species  is  found  in  the  central  and  southern  Philippines, 
in  wet  ravines.  It  is  also  grown  to  a  limited  extent  in  the  Visa- 
yan  Islands  and  is  quite  commonly  cultivated  in  Camarines. 

Genus  PISTIA 
PISTIA  STRATIOTES  L.  KlAPO. 

Local  names:  Aluluan  (Cagayan) ;  dagailo  (Agusan) ;  darahiro,  daraido, 
darairo  (Bikol);  kaydpo  (Bisaya);  loloan  (Iloko) ;  kidpo   (Tagalog). 

This  plant  is  sometimes  used  for  feeding  hogs.  For  this  pur- 
pose it  is  boiled,  to  destroy  the  minute,  stinging  crystals  which 
are  very  abundant  in  the  leaves.  It  is  never  cultivated  in  the 
Philippines.  Ridley  states  that  in  Singapore  it  is  commonly 
grown  in  small  ponds  by  the  Chinese,  who  use  it  for  feeding  hogs. 
Mercado  states  that  it  can  be  used  with  soap  for  removing  stains 
from  clothing;  and  that  vessels  which  have  contained  oil  can 
be  cleaned  and  purified  by  filling  them  with  water  and  kiapo 
plants,  allowing  this  mixture  to  remain  in  the  vessel  a  few  days, 
and  then  scrubbing  the  interior  with  the  plant. 

Pistia  stratiotes  occurs  in  great  abundance  on  the  surfaces 
of  stagnant  water  and  slowly  moving  streams.  The  leaves  are 
produced  in  a  rosette,  which  gives  the  plant  an  appearance  some- 
thing like  that  of  ordinary  lettuce. 

This  species  is  common  and  widely  distributed  at  low  and 
medium  altitudes  in  the  Philippines. 
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Genus  SPATHIPHYLLUM 
SPATHIPHYLLUM    COMMUTATUM    Schott. 

Koorders  states  that  in  Celebes  the  young  leaves  of  this  plant 
are  cooked  and  eaten  as  a  vegetable.  This  use  is  not  reported 
from  the  Philippines. 

Spathiphyllum  commutatum  is  an  herb  about  1  meter  in 
height.    It  has  large  leaves  and  large,  white  "flowers." 

Family  BROMELIACEAE 

Genus  ANANAS 

ANANAS  COMOSUS   (Linn.)   Merr.  Pineapple. 

In  some  parts  of  the  Philippines,  particularly  in  parts  of 
Palawan,  the  pineapple  has  become  thoroughly  naturalized. 

Family  TACCACEAE 

Genus  TACCA 
TACCA   PINNATIFIDA  Forst.  Yabyaban. 

Local  name:  Yabyaban  (Manila  vicinity). 

This  plant  has  somewhat  rounded  or  oval  tubers  up  to  8  centi- 
meters in  diameter,  perhaps  larger  in  rich  soil.  Bacon  *  found 
that  the  tubers  yielded  22.3  per  cent  of  starch  and  commented  on 
the  great  ease  with  which  the  starch  could  be  obtained  in  a  pure 
state.  It  is  known  in  commerce  as  Polynesian  or  East  Indian 
arrowroot  starch.  The  plant  is,  however,  apparently  little 
utilized  in  the  Philippines  at  the  present  time,  and  is  never 
cultivated.  Blanco  states  that  formerly  very  white  Tacca  flour 
or  starch  was  brought  to  Manila  in  considerable  quantity,  and 
formed  an  agreeable  food  when  eaten  with  sugar  and  that,  mixed 
with  white  flour,  it  was  used  in  making  bread.  In  preparing 
the  flour,  the  Filipinos  rub  the  tubers  under  water  with  a  rough 
stone,  allow  the  starch  to  settle,  pour  out  the  water,  and  then 
dry  the  product.  The  starch  must  be  washed  several  times 
to  eliminate  the  bitter  principle  found  in  the  fresh  tubers.  In 
some  parts  of  Polynesia,  India,  and  in  parts  of  tropical  Africa, 
Tacca  pinnatifida  is  an  important  food  plant  and  considerable 
attention  is  given  to  its  culture. 

Tacca  pinnatifida  is  a  large,  coarse  herb.  The  petioles  are 
1.5  to  2  centimeters  in  diameter  and  often  nearly  a  meter  in 
length.     The  leaves  are  1  to  1.5  meters  in  diameter  and  divided 

*  Bacon,  R.  F.,  Starch  production  of  the  Philippine  Islands.  Philippine 
Journal  of  Science,  Volume  3   (1908),  page  96. 
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into  three  parts,  which  are  again  divided.  The  flowers  are 
green  and  purplish.  The  fruit  is  ellipsoid  or  ovoid,  smooth, 
yellowish,  six-ribbed,  and  3  to  4  millimeters  in  length. 

This  species  is  widely  distributed  near  the  seashore  in  the 
Philippines. 

Family  DIOSCOREACEAE 

Genus    DIOSCOREA 
DIOSCOREA   DIVARICATA   Blco.  KlR6l. 

Local  names:  Buloi  (Bataan) ;  duyan  (Pangasinan);  kiroi  (Tagalog) ; 
ubog  (Rizal). 

The  underground  tubers  are  fleshy,  slender,  and  attain  a 
length  of  over  2  meters.  They  are  of  a  fair  quality  either  baked 
or  boiled. 

Dioscorea  divancata  is  a  vine  with  slender  stems  armed 
with  scattered,  short  spines.  The  leaves  are  somewhat  spear- 
shaped  and  usually  10  to  18  centimeters  in  length.  The  flowers 
are  very  small,  yellowish  green,  and  are  borne  on  axillary  in- 
florescences. The  fruit  is  divided  into  three  narrow,  semi-cir- 
cular lobes,  which  are  about  2  centimeters  wide  and  long,  and 
contain  flat,  winged  seeds. 

This  species  has  been  reported  from  Pangasinan,  Bataan, 
Rizal,  and  Laguna.     It  is  not  cultivated. 

DIOSCOREA  ESCU LENTA   (Lour.)    Burkill.  Yam  or  Tun&6. 

Local  names:  Aneg  (Cagayan) ;  boga  (Union) ;  kamiging  (Camarines) ; 
tugi  (Tayabas) ;  tongo  or  tungo  (Bulacan,  Manila,  Rizal). 

The  tubers  of  this  species  are  prepared  like  potatoes.  There 
are  apparently  several  varieties,  and  the  best  of  them  are  consid- 
ered excellent. 

Dioscorea  escuUnta  is  a  thorny,  climbing  vine.  The  leaves 
are  somewhat  kidney-shaped  at  the  base,  pointed  at  the  tip,  and 
somewhat  hairy,  the  young  ones  densely  so  beneath.  The  roots 
are  protected  by  thorny,  subterranean  branches.  The  flowers 
are  green,  about  4  millimeters  in  diameter,  and  are  borne  on 
long,  slender  spikes,  which  usually  occur  singly  in  the  axils  of 
the  leaves. 

This  species  is  generally  distributed  throughout  Luzon  and  is 
found  in  the  Batanes  Islands.  It  is  also  cultivated  to  some  ex- 
tent, and  the  yield  of  tubers  is  said  to  be  very  satisfactory. 

DIOSCOREA  HISPIDA   Dennst.  NamL 

Local  names:  Kalut,  kulot,  kordt  (Zambales) ;  kardte  (Zamboanga) ;  ka- 
yos (Tayabas) ;  kordt  (Samar,  Leyte) ;  numi  (Mindoro,  Rizal) ;  namd 
(Camarines). 
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The  tubers  are  poisonous,  but  are  rendered  edible  by  being 
sliced  and  kept  in  running  water  from  36  to  48  hours. 

Dioscorea  hispida  is  a  climbing  vine  and  is  characterized  by 
compound  leaves  with  three  very  large  leaflets.  The  young 
stems,  petioles,  and  leaflets  are  hairy.  The  flowers  are  small, 
pale  yellow,  and  are  borne  on  compound  inflorescences,  which 
are  usually  large.  The  fruits  are  about  5  centimeters  long  and 
divided  into  three  thin  lobes,  which  are  more  than  twice  as  long 
as  wide. 

This  species  is  distributed  from  the  Mountain  Province  of 
Luzon  to  Basilan.  It  is  common  in  the  central  provinces  of 
Luzon  and  also  in  the  northern  part  of  Mindanao.  It  is  rarely 
cultivated.  , 

DIOSCOREA   LUZON ENSIS   Schauer.  Pakit. 

Local  names:  Aribu-but  kamMCgbg  (Union);  kirini,  mayatbang  (Rizal) ; 
paket  or  pakit  (Laguna);  ubag  (Bulacan). 

The  long,  slender,  underground  tubers  are  collected  and  pre- 
pared in  the  same  manner  as  potatoes. 

Dioscorea  luzonensis  is  a  twining  vine  with  somewhat  arrow- 
shaped  leaves.  The  flowers  are  small,  and  occur  on  spikes  which 
grow  in  clusters  from  the  axils  of  the  leaves.  The  fruits  are 
divided  into  three  thin,  somewhat  semi-circular  lobes,  and  con- 
tain thin,  winged  seeds. 

This  species  has  been  reported  only  from  the  island  of  Luzon 
and  is  found  in  the  following  provinces:  Ilocos  Norte,  Bontoc, 
Lepanto,  Union,  Bulacan,  Zambales,  Rizal,  Laguna,  and  Ba- 
tangas.     It  is  not  cultivated. 

DIOSCOREA   PENTAPHYLLA   L.  LlMA-LIlfX. 

Local  name:  Lima-limd  (Rizal,  Manila  vicinity);  sapang   (Bisaya). 

The  large,  starchy  tubers  are  eaten  like  potatoes. 

Dioscorea  pentaphyUa  is  a  vine  growing  from  stout,  under- 
ground tubers.  The  stems  bear  scattered,  small  spines.  Small 
tubers  are  found  in  the  axils  of  the  leaves,  which  are  compound, 
with  usually  five  to  seven  leaflets.  These  are  pointed  at  the  tip, 
smooth  or  nearly  so,  and  8  to  15  centimeters  long.  The  flowers 
are  small,  yellowish  white,  somewhat  fragrant,  and  borne  in 
large  numbers  on  compound,  axillary  inflorescences. 

This  species  is  common  and  widely  distributed  in  the  Philip- 
pines, but  is  not  extensively  cultivated. 
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Family  MUSACEAE 

Genus  MU8A 
MUSA  spp.  Wild  banana. 

A  number  of  wild  bananas  are  eaten  in  the  Philippines.  The 
fruits  are,  however,  full  of  seeds  and  much  inferior  to  the  cul- 
tivated varieties.  The  flowering  bud  of  some  varieties  is  also 
used  as  a  vegetable. 

Family  ZINGIBERACEAE 

Genus  ALPINIA 
ALPINIA   PYRAMIDATA  Bl.  LANGKAUAS. 

Local  names:  Langkauds  (Rizal,  Camarines) ;  langkuas  (Bisaya,  Ma- 
nobo,  Banuaon,  Mangguangan) ;  pal-la  (Mandaya,  Lanao). 

The  root  is  used  as  a  condiment.  Its  flavor  is  similar  to 
ginger,  but  much  less  pungent.  It  is  also  cooked  with  the  sap 
of  sugar  cane  or  with  honey  and  water  to  produce  an  intoxicat- 
ing beverage. 

Alpinia  pyramidata  is  a  coarse  herb.  The  leaves  are  about 
45  centimeters  long,  8  centimeters  wide,  pointed  at  both  ends, 
the  upper  surface  smooth,  and  the  lower  hairy.  The  flowers  are 
white,  about  3  centimeters  long,  and  borne  on  rather  large,  com- 
pound inflorescences. 

This  species  is  distributed  from  central  Luzon  to  southern 
Mindanao,  and  is  occasionally  cultivated  on  a  very  small  scale. 

Genus  CURCUMA 
CURCUMA    LONGA    L.  DlLAU, 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums  and  oils. 

The  roots  are  commonly  sold  in  the  Manila  markets,  and  are 
used  as  a  condiment  and  for  coloring  food  and  other  materials. 
The  root  of  Curcuma  Umga  is  a  stimulative  aromatic,  bearing 
some  resemblance  to  ginger  in  its  operation.  In  India  it  is 
much  employed  as  an  ingredient  of  curry  powder. 

According  to  Heyne,*  in  Java  a  flour  is  jnade  from  this  plant 
in  the  same  way  as  from  cassava  and  arrowroot.  It  is  used  for 
all  kinds  of  dainties. 

Genus  VANOVERBERGHIA 
VANOVERBERGHIA    SEPULCHREI    Merr. 

The  fruit  is  sub-ellipsoid,  2  to  2.5  centimeters  long,  and  edible. 
It  contains  numerous  seeds,  which  are  about  3  millimeters  long. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  1, 
page  209. 
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Vanoverberghia  sepvlchrei  is  an  erect,  coarse,  smooth  plant 
reaching  a  height  of  4  meters.  It  has  a  strong  anise-like  odor. 
The  rhizome  is  5  centimeters  in  diameter,  with  a  red  exterior. 
The  stems  are  up  to  5  centimeters  in  diameter.  The  leaves  are 
alternate  and  two-ranked.  The  lower  are  rather  short,  and 
increase  in  length  toward  the  tip  of  the  stem.  The  upper  leaves 
are  up  to  40  centimeters  in  length  and  10  centimeters  in  width. 
The  inflorescence  is  terminal,  with  a  flower-bearing  portion  up 
to  20  centimeters  in  length.  The  flowers  are  very  numerous, 
about  4.5  centimeters  long,  pink  outside  and  white  within. 

This  species  has  been  reported  only  from  Bontoc  and  Capiz. 

Family  PIPERACEAE 

Genus  PIPER 

The  leaves  of  several  species  of  Piper  are  used  as  substitutes 
for  those  of  Piper  betle  for  chewing  with ;  the  seeds  of  Areca 
catechu. 

PIPER   UMBELLATUM  var.  SUBPELTATUM   CDC.  KubXmba. 

Local  names:  Bal-lai  (Bontoc) ;  kamdmba  (Tayabas)  ;  kubdmba  (Bula- 
can,  Rizal,  Laguna,  Capiz);  kuyo  (Davao) ;  pugapong  (Bukidnon). 

The  young  leaves  and  spikes  are  boiled  as  a  condiment  with 
fish. 

Piper  umbellatum  is  a  vine  with  large,  alternate,  thin,  heart- 
shaped  leaves.  The  flowers  are  very  small,  and  are  densely 
crowded  on  spikes  which  are  about  10  centimeters  in  length. 

This  species  is  distributed  from  northern  Luzon  to  the  south- 
ern part  of  the  Sulu  Archipelago. 

Family  FAGACEAE 
Genus  CASTANOPSIS 
CASTANOPSIS   PHILIPPENSIS  Vid.      (Fig.   11). 

Local  names:  Bating,  bayuktuan  (Rizal);  talakdtak  (Camarines)  ;  uld- 
yan    (Samar). 

The  fruit  grows  on  spikes,  and  contains  an  edible,  oblong  nut 
up  to  3.5  centimeters  in  length.  The  flavor  resembles  that  of 
a  chestnut. 

Castanopsis  philippensis  is  a  tree  which  is  usually  15  to  25 
meters  in  height  and  reaches  a  diameter  of  50  centimeters. 
The  leaves  are  alternate,  smooth,  pointed  at  both  ends,  and  from 
4  to  15  centimeters  long. 

This  species  has  been  reported  from  Rizal,  Camarines,  Min- 
doro,  Samar,  and  Leyte.     It  is  apparently  not  abundant. 
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FIGURE  11.    CASTANOPSIS  PHILIPPENSIS.     Xl. 
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There  are  several  other  species  of  this  genus  having  edible 
nuts,  but  they  are  of  little  importance  as  a  source  of  food. 

Family  MORACEAE 

Genus  ALLAEANTHUS 
ALLAEANTHUS   GLABER    Warb.      (Fig.    12).  MALAMBfN&AN. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  young  leaves  and  flowers  are  cooked  and  used  for  food. 

ALLAEANTHUS   LUZON ICUS   F.   Vill.  HlMBABA-6. 

Local  names:  Anabd  (Masbate) ;  babdyan  (Zambales,  Bataan) ;  bagli 
(Moro);  bungon  (Union);  himbaba-6  (Pampanga,  Rizal,  Bataan,  Manila, 
Cavite,  Batangas) ;  lanete   (Laguna,  Tayabas). 

The  flowers  and  leaves  when  cooked  are  eaten  as  a  vegetable. 

Allaeanthus  luzonicus  is  a  tree  reaching  a  height  of  15  meters 
and  a  diameter  of  30  centimeters.  The  leaves  are  alternate, 
pointed  at  the  tip,  and  rounded  at  the  base.  The  lower  sur- 
face is  very  hairy.  The  flowers  are  very  small,  and  are  borne  on 
very  long,  slender,  spike-like,  flowering  branches. 

Genus  ARTOCARPUS 

ARTOCARPUS  COMMUNIS  Forst.        (Figs.  13,  14).    BREADFRUIT   or    Ka- 

mAnsi. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  fibers. 

This  species  has  a  large,  ellipsoid  fruit  up  to  20  centimeters 
in  diameter,  which  contains  ovoid  or  somewhat  rounded  seeds 
that  are  about  2.5  centimeters  in  diameter  and  edible. 

Artocarpus  communis  is  distributed  throughout  the  Philip- 
pines, both  cultivated  and  wild.  There  is  a  cultivated,  seed- 
less variety  called  rimas.  The  wild  kind,  known  as  antipolo,  is 
inferior  to  the  large  seeded  variety  known  as  ugiib  or  kamansi. 

ARTOCARPUS  ELASTICA  Reinw.  GuMfHAN. 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  fibers. 

The  fruit  contains  a  sweet,  edible  pulp  of  fair  or  good  quality, 
embedded  in  which  are  numerous  seeds  which  are  roasted  and 
eaten  like  peanuts. 

ARTOCARPUS  INTEGRA  (Thunb.)  Merr.     (Figs.  16,  16).  NangkA. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  fibers. 

The  fruit  is  green,  oblong,  fleshy,  and  25  to  60  centimeters  in 
length.     It  is  the  largest  known  tree-fruit  in  the  world,  some- 
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FIGURE  12.    ALLAEANTHUS  GLABER  (MALAMBINGAN).     XL 
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FIGURE   13.    ARTOCARPUS  COMMUNIS    (BREADFRUIT   OR    KAMANSI). 
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10  cm. 

FIGURE   14.    ARTOCARPUS  COMMUNIS    (BREADFRUIT  OR    KAMANSI). 


EM 


io  cm. 

FIGURE  15.  ARTOCARPUS  INTEGRA  (NANGKA). 
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times  exceeding  35  kilos  in  weight.  The  flesh  is  rich  yellow  in 
color,  sweet,  and  very  aromatic.  It  makes  good  preserves  and 
other  sweets. 

ARTOCARPUS  ODORATISSIMA  Blanco.     (Fig.  17).  MarANG. 

Local  names:  Mdrang   (Basilan,  Davao,  Zamboanga);  olM   (Mindoro). 

The  fruit  of  this  species  is  very  large ;  the  flesh  white,  sweet, 
very  rich,  juicy,  and  aromatic. 

Artocarpus  odoratissima  is  a  tree  reaching  a  height  of  12  to 
25  meters  and  a  diameter  of  40  centimeters.  The  leaves  are 
very  rough,  large,  and  entire  or  lobed. 

This  species  has  been  reported  only  from  Mindoro,  Mindanao, 
and  Basilan;  but  it  is  apparently  fairly  common  in  Mindoro, 
Cotabato,  Lanao,  Davao,  Zamboanga,  and  Basilan. 

Genus  QONOCEPHALUS 
CONOCEPHALUS  VIOLACEUS   (Blanco)    Merr.  Han6pol. 

Local  names:  Anopol  (Albay) ;  anupol  (Tayabas) ;  bagauak,  hanopol 
(Rizal,  Laguna,  Camarines,  Polillo) ;  kanupul  (Tayabas) ;  tagimi  (Basilan). 

When  this  vine  is  cut,  water  exudes  in  such  copious  quanti- 
ties that  it  is  used  for  drinking  purposes  and  for  cooking  rice. 

Conocephalus  violaceus  is  a  large  vine  with  alternate  leaves, 
which  are  pointed  at  the  tip  and  usually  rounded  at  the  base. 
TT*ey  are  about  12  to  15  centimeters  wide  and  15  to  20  centi- 
meters in  length.  The  flowers  are  purple  or  white,  and  are 
borne  in  dense  heads. 

Genus   FICUS 

FICUS  ULMIFOLIA  Lam.     (Fig.  18).  Isfs. 

Local  names:  A  pas,  huplds  (Benguet) ;  apulds  (Bon  toe) ;  asis  (Nueva 
Ecija,  Batangas) ;  hagupit  (Laguna) ;  isis  (Bataan,  Laguna) ;  kikkig  (Ca- 
gayan) ;  pakiling  (Pampanga) ;  upling-gubat  (Polillo) ;  upplds  (Benguet, 
Union,  Babuyanes);  tabu  (Mindoro);  yayasi  (Batanes  Islands). 

The  fruits  are  edible  and  have  a  good  flavor,  especially  when 
eaten  with  sugar  and  cream.  They  are  soft  and  fleshy  when 
mature,  orange  red  to  purple,  somewhat  rounded,  and  about 
1.5  centimeters  long. 

The  leaves  of  this  species  are  very  hard  and  rough,  and  are 
used  for  cleaning  cooking  utensils  and  scouring  hardwood  floors, 
stairs,  windowsills,  etc.;  and  also  in  place  of  sandpaper  for 
polishing  wood,  when  sandpaper  is  not  available. 

Ficus  nlmifolia  is  a  shrub  or  small  tree  from  3  to  5  meters 
in  height.  The  leaves  are  alternate,  variable  in  shape,  subentire, 
undulately  lobed  or  coarsely  toothed,  sometimes  deeply  or  nar- 
rowly  lobed.     The   base    is    rounded    and    three-nerved.     The 
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FIGURE  16.  ARTOCARPU8  INTEGRA  (NANGKA).  X*. 
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FIGURE  17.    ARTOCARPUS  ODORATISSIMA  (MARANG). 
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FIGURE  18.    FICUS  ULMIFOLIA   (ISIS).    Xl. 
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leaves  are  9  to  17  centimeters  long,  and  4  to  8  centimeters  wide. 
The  fruits  are  axillary  and  solitary  or  in  pairs. 

This  species  is  common  in  thickets  and  open  places  through- 
out the  Philippines. 

Genus  GYMNARTOCARPUS 
GYMNARTOCARPUS   WOODII    Merr.     (Fig.   19).  MalanangkJL 

Local  names:  Anubing-kadios,  anubing  na  nangkd  (Laguna) ;  bayuko 
(Camarines) ;  big  a  (Samar) ;  buratu  (Cagayan) ;  malabokbok  (Zambales) ; 
malanangkd  (Bataan,  Laguna) ;  pdngi  (Zambales) ;  sulipa  (Bataan) ;  ta- 
buli   ( Camarines) . 

The  fruit  of  this  species  is  somewhat  rounded,  6  to  9  centi- 
meters in  diameter,  and  contains  6  to  12  chestnut-like  seeds, 
2  or  3  centimeters  long.  The  seeds  are  eaten  either  roasted  or 
boiled. 

Gymnartocarpus  woodii  is  a  tree  reaching  a  height  of  about 
20  meters  and  a  diameter  of  about  40  centimeters.  The  leaves 
are  alternate,  oblong,  pointed  at  the  tip,  rounded  or  pointed 
at  the  base,  8  to  15  centimeters  long,  and  5  to  7  centimeters  wide. 
The  fruit,  when  dry,  is  irregularly  and  obscurely  lobed. 

This  species  occurs  in  central  and  southern  Luzon,  Mindoro, 
Samar,  and  Leyte. 

Family  URTICACEAE 

Genus   ELATOSTEMA 
ELATOSTEMA  Spp. 

Some  of  the  more  fleshy  members  of  this  genus  are  cooked 
and  eaten  as  greens. 

Elatostema  is  a  genus  of  small  herbaceous  plants  which  usually 
have  soft,  somewhat  fleshy  leaves.  The  leaves  are  three-nerved, 
alternate  or  with  a  minute  leaf  opposite  each  normal  one.  They 
occur  on  the  stem  in  two  rows  and  are  almost  or  entirely  without 
individual  stems.  The  flowers  are  very  small,  and  are  crowded 
in  dense,  axillary  heads. 

Species  of  Elatostema  are  very  common  in  moist  forests 
throughout  the  Archipelago. 

Family  OLACACEAE 

Genus  ANACOLOSA 
ANACOLOSA    LUZONIENSIS   Merr.     (Figs.   20-22).  GaiA 

Local  names:  Alluloi,  malabigndi  (Bataan) ;  galo  (Cavite) ;  eas tanas 
(Span,  in  Mindoro);  matobato  (Masbate) ;  yu-pa  (Nueva  Vizcaya). 

This  plant  produces  a  nut  which  is  of  good  quality  and  flavor. 
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FIGURE  19.    GYMNARTOCARPUS  WOOOII     (MALANANGKA).     Xi. 
169443        4 
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FIGURE  20.    ANACOLOSA   LUZONIENSIS    (QALO).     Xj. 
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Anacotosa  luzoniensis  is  a  tree  reaching  a  height  of  15  meters 
or  more,  and  a  diameter  of  50  centimeters.  The  leaves  are  alter- 
nate, and  somewhat  pointed  at  both  ends.  The  flowers  are 
small,  yellow,  and  occur  in  small  clusters. 

This  species  has  been  reported  only  from  Cagayan,  Benguet, 
Nueva  Vizcaya,  Bataan,  Cavite,  Batangas,  Mindoro,  and  Mas- 
bate.     It  is  apparently  rare  and  is  never  cultivated. 

Genus  XIMENIA 
XIMENIA  AMERICANA  L.      (Fig.  23). 

Local  names:  Bo-o  (Samal  Island);  pangungan  (Basilan  Island). 

The  fruits  of  this  species  taste  like  sour  apples,  and  are  eaten 
either  fresh  or  pickled.  The  nuts  are  purgative.  According  to 
Heyne,*  when  cooked  and  powdered  they  are  mixed  with  sago 
to  make  bread.  The  fruits  are  yellow,  egg-shaped,  and  about  2 
centimeters  in  diameter. 

Ximenia  americana  is  a  spiny  shrub  about  3  meters  in  height. 
The  leaves  are  alternate,  elliptical,  and  about  5  centimeters 
in  length.  The  flowers  are  less  than  a  centimeter  long,  greenish 
white,  and  fragrant. 

This  species  is  distributed  along  the  coast  from  Luzon  to  Min- 
danao and  Palawan. 

Family  AMARANTHACEAE 

Genus  AMARANTHUS 
AMARANTHUS   VIRIDIS   L.      (Fig.   24).  KuLlTlS. 

Local  names:  Bauan  (Bontoc) ;  kulitis  (Tagalog) ;  kadiapd  (Agusan)  ; 
kalunai  (Camguin  Island,  Iloko,  Pangasinan) ;  kilitis   (Bikol). 

The  leaves  and  young  stems  are  boiled  and  eaten  as  a  vegetable. 

Amaranthus  viridis  is  an  erect,  smooth,  branched,  unarmed 
annual,  30  to  60  centimeters  in  height.  The  leaves  are  broad  at 
the  base  and  narrow  at  the  apex,  which  is  usually  notched. 
They  are  from  4  to  10  centimeters  in  length  and  have  long  pet- 
ioles. The  inflorescences  occur  in  the  axils  of  the  leaves  or  at 
the  ends  of  branches.  The  flowers  are  very  small,  densely 
crowded,  green,  and  about  i  millimeter  long.  The  seeds  are 
small,  and  brown  or  black. 

This  species  is  common  in  open  waste  places  throughout  the 
Philippines. 


*  Heyne,   K.,   De   Nuttige   Planten   van   Nederlandsch-Indie,   Volume    2. 
page  92. 
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FIGURE  23.    XIMENIA   AMERICANA.    Xg. 
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Family  AIZOACEAE 

Genus  SESUVIUM 

SESUVIUM    PORTULACASTRUM    L.  DaMPAUT. 

The  stems  and  leaves  when  boiled  are  eaten  as  a  vegetable. 

Sesuvium  porttdacastrum  is  a  fleshy,  prostrate,  spreading, 
branched  herb.  The  stems  root  at  the  nodes,  are  often  reddish, 
20  to  50  centimeters  in  length,  and  have  short,  ascending  bran- 
ches. The  leaves  are  narrow,  very  thick,  fleshy,  and  2  to  4 
centimeters  long.  The  flowers  are  small,  and  pink  or  red.  The 
capsules  are  about  5  millimeters  in  length. 

This  species  grows  along  the  seashore  throughout  the  Phil- 
ippines. 

Family  PORTULACACEAE 

Genus  PORTULACA 
PORTULACA    OLERACEA   L.  GULASfMAN. 

Local  names:  Gulasiman,  sahikan  (Tagalog,  Mindoro) ;  olasiman 
(Leyte) ;  ausiman,  gulasiman,  ulasiman  (Camarines). 

This  plant  is  eaten  as  a  vegetable.  It  is  also  used  in  many 
regions  as  food  for  hogs. 

Portulaca  oleracea  is  an  annual,  prostrate  or  spreading, 
smooth,  branched  herb,  10  to  50  centimeters  in  length.  The 
stems  are  often  purplish.  The  leaves  are  fleshy,  flat,  wedge- 
shaped  at  the  base,  and  1.5  to  2.5  centimeters  long.  The  flowers 
are  yellow  and  occur  in  few-flowered  heads. 

This  species  is  very  common  in  waste  places  throughout  the 
Philippines. 

Genus  TRIANTHEMA 
TRIANTHEMA    PORTULACASTRUM    L. 

Local  name:   Ulisuman   (Negros  Occidental). 

This  plant  is  eaten  as  a  vegetable. 

Trianthema  portvlacastrum  is  a  prostrate,  smooth  or  slightly 
hairy,  succulent,  branched  herb.  The  branches  are  up  to  60 
centimeters  or  more  in  length.  The  leaves  are  opposite,  rounded 
at  the  tip,  wedge-shaped  at  the  base,  and  1  to  5  centimeters  long. 
The  flowers  are  pink  and  4  to  5  millimeters  in  length.  The 
capsule  is  5  to  6  millimeters  long  and  contains  about  10  small 
seeds. 

This  species  is  a  common  weed  in  and  about  towns,  especially 
in  recently  disturbed  soil. 
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FIGURE  24.    AMARANTHUS  VIRIDIS  (KULITIS).    NATURAL  SIZE. 
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Family  BASELLACEAE 

Genus   BASELLA 

BASELLA   RUBRA   L.  LlBATO. 

Local  names:  Libdto  (Tagalog) ;  ahgbdti  (Bisaya) ;  arogbdti  (Bikol). 

The  leaves  of  this  species  make  a  very  good  substitute  for 
spinach. 

Basella  rubra  is  a  juicy,  branched,  smooth,  twining,  herba- 
ceous vine  which  reaches  a  length  of  about  10  meters.  The  stems 
are  green  or  purplish.  The  leaves  are  somewhat  fleshy,  pointed 
at  the  tip,  and  5  to  12  centimeters  long.  The  flowers  are  pink, 
about  4  millimeters  long,  and  are  borne  on  spikes  which  grow  in 
the  axils  of  the  leaves  and  are  5  to  20  centimeters  long.  The 
fruit  is  5  to  6  millimeters  long. 

This  species  is  found  throughout  the  Philippines  in  waste 
places. 

Family  NYMPHAEACEAE 

Genus  NELUMBIUM 
NELUMBIUM    NELUMBO    Druce.  Bajno   or   LOTUS. 

Local  names:  Bdino'  (Tagalog) ;  beno'  (Laguna) ;  lingo-ling  (Cagayan) ; 
sana   (Cotabato). 

The  large  seeds  are  contained  in  a  cone-shaped  structure, 
and  when  nearly  mature  are  eaten  either  raw  or  roasted. 

According  to  Crevost  and  Lemari6,*  in  Indo-China,  the  roots 
of  this  species  are  commonly  sliced  and  eaten  raw  with  meats. 

Nelumbium  nelumbo  is  a  perennial,  aquatic  herb  with  large, 
rounded  leaves  and  large,  attractive,  pink,  red,  or  white  flowers, 
which  stand  out  of  the  water. 

This  species  has  been  reported  from  Cagayan,  Laguna,  Albay, 
Camarines,  Mindoro,  Cotabato,  and  Davao.  It  is  very  common 
in  some  parts  of  Laguna  de  Bay.     The  flowers  are  sold  in  Manila. 

Genus  NYMPHAEA 
NYMPHAEA   PUBESCENS  Willd.  PULAU. 

Local  names:  Lduas,  puldu  (Laguna). 

The  fleshy  rhizomes  of  this  plant  are  eaten  as  a  vegetable. 
The  seeds  are  also  used  as  food. 

Nymphaea  pubescens  is  a  perennial,  aquatic  herb  about  1.5 
meters  in  height.     The  leaves  arise  from  the  base  of  the  plant 

*  Cat.  Prod,  de  l'Indo-Chine,  page  174. 
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FIGURE    25.    CYATHOCALYX    GLOBOSUS    (DALINAS).    XJ. 
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and  are  very  large  and  prominently  toothed.     The  flowers  are 
very  large.     The  petals  are  white,  tinged  with  pink  or  yellow. 
This  species  is  widely  distributed  in  the  Philippines,  being 
very  abundant  in  some  lakes. 

Family  ANNONACEAE 

Genus  CYATHOCALYX 
CYATHOCALYX  GLOBOSUS  Merr.      (Fig.  25).  DALfNAS. 

Local  names:  Alinau  (Ilocos  Norte);  baniakdu  (Ilocos  Sur) ;  bohokan 
(Catanduanes) ;  dalinas  (Bataan) ;  damarau  (Negros) ;  ilang-ilang-gubat 
(Tayabas) ;  kutipi  (Union) ;  lanutan  (Bataan,  Tayabas) ;  lataudn  (Ba- 
taan);  malatapdi  (Negros);  tapulau   (Rizal). 

The  seeds  of  this  tree  are  used  by  the  Negritos  as  a  substitute 
for  areca  nuts  for  chewing. 

Cyathocalyx  globosus  is  a  tree  reaching  a  height  of  about  30 
meters  and  a  diameter  of  about  40  centimeters.  The  fruits  are 
somewhat  rounded,  and  about  4  centimeters  in  length.  The 
leaves  are  smooth,  pointed  at  the  apex,  and  rounded  or  some- 
what pointed  at  the  base. 

Genus  UVARIA 
UVARIA   PURPUREA   Bl. 

The  fruits  are  aromatic  and  edible.  They  are  borne  in  a 
cluster  from  a  disk-shaped  structure. 

Uvaria  purpurea  is  a  woody  vine.  The  leaves  are  alternate, 
hairy,  pointed  at  the  tip,  somewhat  rounded  at  the  base,  and  12 
to  25  centimeters  in  length.     The  flowers  are  large  and  red. 

This  species  is  distributed  from  Luzon  to  Palawan,  but  is 
apparently  rare. 

UVARIA  RUFA  Blanco.     (Fig.  26).  SOsung-kalabau. 

Local  names:  Al-lagat  (Pangasinan) ;  hinlaldgak  (Rizal);  iniu  (Zam- 
bales) ;  susung-kalabdu  (Bataan,  Rizal,  Batangas) ;  susung-damulag  (Pam- 
panga) ;  susung-kabdyo    (Marinduque  Island). 

The  fruit  is  edible,  and  has  an  agreeable  flavor. 

Uvaria  rufa  is  a  climbing  shrub,  the  younger  parts  of  which 
are  densely  hairy.  The  leaves  are  alternate,  hairy,  pointed  at 
the  tip,  somewhat  heart-shaped  at  the  base,  and  from  8  to  16 
centimeters  in  length.  The  fruits  are  borne  in  rounded  clusters, 
are  oval,  hairy,  red,  and  usually  about  1.5  to  2  centimeters  in 
diameter.  The  fruit  contains  two  rows  of  flat,  semi-circular 
seeds. 

This  species  is  distributed  from  central  Luzon  to  southern 
Mindanao.  It  is  cultivated  only  at  the  Lamao  Experiment 
Station. 
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FIGURE  26.    UVARIA  RUFA   (SUSUNQ-KALABAU).     X|. 
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UVARIA   SORSOGONENSIS  Presl. 

Local  names:  Alla-alldgat,  mamogen  (Cagayan) ;  b  along  sdging  (Pala- 
wan) ;  baluganos  (Negros) ;  buldgak  (Camarines) ;  butoan-puld  (Surigao)  ; 
hilald  gat- sdging  (Rizal) ;  hinaldgaksdging  (Laguna,  Rizal,  Zambales)  ; 
malakakdo   (Zambales);  susung-kalabdu   (Bataan,  Palawan). 

The  fruits  are  aromatic  and  edible.  They  are  oval,  about  1.5 
centimeters  in  length,  and  marked  with  prominent,  transverse 
grooves. 

Uvaria  sorsogonensis  is  a  large,  woody  vine  with  large  leaves 
The  flowers  are  yellow,  and  about  3  centimeters  in  diameter. 
The  fruits  are  borne  in  rounded  clusters. 

This  species  is  common  and  widely  distributed  from  northern 
Luzon  to  Basilan,  but  is  not  cultivated. 

Family  LAURACEAE 

Genus  CINNAMOMUM 
CINNAMOMUM    INERS    Reinw.  CINNAMON. 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  resins,  gums  and  oils. 

The  bark  of  this  tree  is  used  locally  as  a  substitute  for  cinna- 
mon, to  which  it  is  inferior. 

CINNAMOMUM    MINDANAENSE    Elm.  MINDANAO   CINNAMON. 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  resins,  gums,  and  oils. 

The  bark  is  sold  in  commerce  as  cinnamon,  and  is  the  best 
cinnamon  bark  produced  in  the  Philippines  by  a  wild  species. 

Family  CAPPARIDACEAE 

Genus  CAPPARIS 
CAPPARIS    HORRIDA    L.  HALUBAGAT-B AGING. 

Local  names:  Baralauik  (Cagayan);  d&uag  (Bataan,  Rizal);  habdgat- 
[bdgingt  halubdgat-bdging   (Rizal);   tarabtdb,  tarabtdb-udk   (Union). 

The  fruits  are  rounded,  about  3  centimeters  in  diameter,  with 
an  edible  pulp  which  has  a  poor  flavor. 

Capparis  horrida  is  a  thorny,  woody  vine.  The  leaves  are 
alternate,  hairy,  pointed  at  the  tip,  rounded  or  somewhat  pointed 
at  the  base,  and  from  6  to  12  centimeters  in  length.  The  flowers 
are  fairly  large,  and  white  turning  to  pink. 

This  species  has  been  reported  only  from  Luzon  and  neighbor- 
ing islands,  and  Zamboanga. 

CAPPARIS    MICRACANTHA    DC.  HaLUBAGAT-KAHOI. 

Local  names:  Balituk  (Bukidnon) ;  baydbas-udk  (Bataan);  dduag,  halu~ 

bdgat-kdhoi  (Rizal) ;  halubdgat  (Nueva  Ecija) ;  kasuit  (Pampanga)  ;  ma- 


Digitized  by  VjOOQlC 


DESCRIPTIONS   OF   SPECIES 


61 


ba* 


FIGURE   27.    MORINGA   OLEIFERA    (MALUNGGAI).      Xj. 
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laddyap   (Tayabas) ;  salua-sud^  (Laguna) ;   tarabtdb    (Pangasinan),  Ilocos 
Sur,  Union);   tarabtdb-uak,  taraptdp   (Union);   timkan    (Bataan). 

The  pulp  of  the  fruit  of  this  species  is  edible.  The  fruit  is 
ovoid  or  globose,  and  about  5  centimeters  in  diameter. 

Capparis  micracantha  is  a  vine  or  a  half-erect  shrub  with 
drooping  branches.  It  is  2  to  4  meters  high,  with  short,  sharp, 
nearly  straight  spines  at  the  bases  of  the  petioles.  The  leaves 
are  alternate,  somewhat  elliptical  in  shape,  leathery,  shiny; 
the  apex  rounded,  slightly  pointed  or  notched;  the  base  usually 
rounded.  The  flowers  occur  on  the  stem  above  the  axils  of  the 
leaves.  The  petals  are  about  a  centimeter  long,  and  white,  the 
lower  ones  yellowish  or  reddish. 

This  species  is  common  and  widely  distributed  from  northern 
Luzon  to  southern  Mindanao. 

Family  MORINGACEAE 

Genus   MORINGA 
MORINGA    OLEIFERA    Lam.      (Fig.   27).  MALUNGG&I. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums,  and  oils. 

The  root  of  this  species  has  a  taste  like  that  of  horse-radish  and 
is  eaten  in  India  by  Europeans  as  a  substitute  for  horse-radish. 
The  wood  has  a  similar  taste. 

The  leaves  and  flowers  of  this  tree  are  cooked  and  eaten  as  a 
vegetable.  According  to  Heyne,*  the  half -ripe  fruits  are  also 
used  as  a  vegetable. 

Family  ROSACEAE 

Genus  RUBUS 

The  species  of  this  genus  which  are  found  in  the  Philippines 
are  characterized  by  the  English  name  raspberry.  The  fruits 
of  some  of  them  are  of  very  good  flavor,  while  others  are  insipid. 

RUBUS  COPELAMDII   Merr. 

The  berries  are  nearly  2  centimeters  in  diameter,  orange  red, 
fairly  juicy,  and  edible,  but  not  well  flavored. 

Rubus  copelandii  is  a  scrambling  shrub  which  may  exceed  3 
meters  in  height,  but  is  usually  smaller.  The  leaves  and  stems 
are  armed  with  very  numerous,  medium-sized  spines.  The 
leaves  are  either  simple  or  compound  with  2  to  3  leaflets,  which 
have  toothed  margins  and  are  pointed  at  the  tip  and  rounded  at 
the  base.     The  flowers  are  white  and  occur  singly  or  in  clusters. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  2, 
page  187. 
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This  species  has  been  reported  only  from  Benguet.  It  is  not 
cultivated. 

RUBUS  ELLIPTICUS  Sm.  TlTAU. 

The  berries  are  pale  yellow,  fleshy,  and  of  fairly  good  flavor. 

Rubus  ellipticus  is  a  scrambling  shrub  reaching  a  height  of  3 
meters.  The  stems  and  petioles  are  densely  covered  with  long, 
stiff  hairs  and  armed  with  rather  large  spines.  The  leaves  are 
usually  compound  with  three  leaflets  which  are  somewhat  rounded 
or  elliptical  and  frequently  flattened  at  the  apex.  The  lower 
surfaces  are  velvety.  The  flowers  are  white,  and  borne  in  large 
clusters.  # 

This  species  is  reported  only  from  Bontoc  and  Benguet.  It 
is  not  cultivated. 

RUBUS  ELMERl   Focke.  Bunut. 

The  berry  is  up  to  1.5  centimeters  in  breadth,  orange  yellow, 
and  well  flavored. 

Rubus  elmeri  is  a  scrambling  shrub  reaching  a  height  of  about 
2  meters.  This  species  is  armed  with  a  few  small  spines.  The 
young  stems,  flower  buds,  petioles,  and  lower  surfaces  of  the 
leaves  are  velvety.  The  leaves  have  toothed  margins,  are  heart- 
shaped,  and  vary  from  being  entire  to  three-  to  five-lobed.  The 
flowers  are  white  and  are  either  solitary  or  borne  in  clusters. 

This  species  is  reported  only  from  the  Mountain  Province  of 
Luzon,  where  it  is  common  but  not  cultivated. 

RUBUS   FRAXINIFOLIUS   Poir.  Palanau. 

Local  names:  Barini  (Apayao) ;  lagukanata  (Lanao) ;  luting,  palanau, 
balaungan  (Benguet) ;  pinit  (Bontoc) ;  pupugan  (Lepanto) ;  sampinit  (Su- 
rigao) ;  sapinit   (Tayabas,  Bukidnon) ;   tTigas-tugas    (Negros). 

The  berries  are  borne  in  clusters;  they  are  10  to  15  milli- 
meters in  diameter,  bright  red,  fairly  juicy,  edible,  but  rather 
tasteless. 

Rubus  fraxinifolius  is  a  scrambling  shrub  reaching  a  height 
of  from  2  to  4  meters.  The  stems  and  leaves  are  armed  with 
fair-sized,  sharp  spines.  The  leaves  are  pinnate,  with  three 
to  eleven  leaflets,  which  have  toothed  margins,  are  sharply 
pointed  at  the  tip,  and  usually  somewhat  oblique  at  the  base. 
The  flowers  are  white,  and  about  2  centimeters  in  diameter. 

This  species  is  very  common  in  the  mountains  from  Luzon  to 
Mindanao.     It  is  not  in  cultivation. 

RUBUS  MOLUCCANUS  L.  KlNUBOT. 

The  berries  are  about  a  centimeter  in  diameter,  red,  and  edible, 
but  with  an  insipid  flavor. 
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Rubus  moluccanus  is  a  scrambling  shrub  reaching  a  height 
of  2  to  3  meters.  The  stems  and  leaves  are  armed  with  medium- 
sized  spines.  The  stems,  buds,  petioles,  and  the  lower  surfaces 
of  the  leaves  are  velvety.  The  upper  surfaces  of  the  leaves  are 
somewhat  hairy.  The  leaves  are  rather  large,  and  usually  some- 
what three-  to  five-lobed.  The  flowers  are  about  2  centimeters 
in  diameter,  white,  and  usually  borne  in  clusters. 

This  species  is  found  in  the  mountains,  from  Bontoc  to  the 
southern  limits  of  the  Archipelago.     It  is  not  cultivated. 

RUBUS  NIVEUS  Thumb.  Pi  LA  I. 

The  fruits  occur  in  terminal  clusters,  are  about  a  centimeter 
in  diameter,  and  have  a  good  flavor. 

Rubus  niveus  is  a  very  spiny,  scrambling  shrub  which  may 
reach  a  height  of  3  meters,  but  is  usually  less  than  a  meter  in 
height.  The  leaves  are  compound  with  five  to  nine  leaflets 
which  are  usually  less  than  3  centimeters  in  length.  The  mar- 
gins of  the  leaflets  are  prominently  toothed;  the  lower  surfaces 
have  a  whitish  appearance. 

This  species  is  reported  only  from  Bontoc  and  Benguet.  It  is 
not  cultivated. 

RUBUS    PECTINELLUS    Max.      (Fig.   28).  ATIBULNAK. 

The  fruits  are  1.5  centimeters  in  diameter,  bright  red,  juicy, 
subacid,  and  of  good  quality  and  flavor.  This  is  considered  to 
be  one  of  the  choicest  species  of  the  genus  in  the  Philippines. 

Rubus  pectinellus  is  a  trailing  plant  with  heart-shaped  leaves. 
The  stems,  leaves,  and  calyx  are  armed  with  small  spines.  The 
leaves  are  very  rough,  hairy,  heart-shaped,  have  toothed  mar- 
gins, and  are  usually  from  3  to  6  centimeters  in  diameter.  The 
flowers  are  white,  and  upwards  of  2  centimeters  in  diameter. 

This  species  has  been  reported  only  from  Abra,  Lepanto,  Bon- 
toc, Benguet,  Laguna,  Tayabas  and  Davao.     It  is  not  cultivated. 

RUBUS  ROLFEI   Vid. 

The  berries  are  yellowish,  fleshy,  and  well  flavored. 

Rubus  rolfei  is  a  scrambling  shrub  2  to  3  meters  in  height 
The  stems  and  lower  surfaces  of  the  leaves  are  covered  with 
fine,  soft  hairs,  while  the  stem  and  the  larger  veins  of  the  leaves 
are  armed  with  small  spines.  The  leaves  are  very  rough,  three- 
to  five-lobed,  up  to  12  centimeters  in  length,  dark  green  above, 
brownish  beneath,  and  have  toothed  margins.  The  flowers  are 
white,  about  3  centimeters  in  diameter,  and  are  usually  borne 
in  groups. 
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This  species  is  very  common  in  the  mountains  of  Benguet, 
Laguna,  and  Negros  Occidental.     It  is  not  cultivated. 

RUBUS  ROSAEFOLIUS  Sm.  iNfr. 

Local  names:  I  nit  (Bon  toe) ;  lagiauat  (Bukidnon);  ragini  (Albay) ; 
8apinit   ( Laguna ) . 

The  fruits  are  red,  about  1.5  centimeters  in  diameter,  and  oc- 
cur singly  or  in  clusters.     They  are  juicy,  but  rather  insipid. 

According  to  Heyne  *  the  leaves  are  somewhat  astringent, 
and  are  eaten  both  raw  and  cooked. 

Rubus  rosaefolius  is  a  spiny  shrub  rarely  exceeding  a  meter  in 
height.  The  leaves  are  pinnate  with  three  to  seven  leaflets. 
The  leaflets  are  smooth  or  hairy,  have  lobed  margins,  and  are 
from  2  to  7  centimeters  in  length.     The  flowers  are  white. 

This  plant  is  common  in  the  mountains  of  Luzon,  the  Bisaya 
Islands,  and  Mindanao.     It  is  not  cultivated. 

Family  LEGUMINOSAE 

Genus  ALBIZZIA 
ALBIZZIA  LEBBEKOIDES   (DC.)  Benth.      (Fig.  29).  KAKISKfs. 

Local -names:  Kariskis  (Pangasinan,  I  locos  Norte,  Union,  Abra,  Zam- 
bales,  Nueva  Ecija) ;  maganhop  8a  bukid  (Sibuyan) ;  malagdnit  (Nueva 
Ecija,  Rizal) ;  malaghdnip  (Rizal) ;  malaghdnit  (Laguna) ;  malasampdlok 
(Bataan). 

.  The  bark  is  frequently  used  in  the  manufacture  of  a  fermented 
drink  known  as  basi.  For  a  discussion  of  this  use,  see  Maca- 
ranga  tanarius. 

Albizzia  lebbekoides  is  a  tree  reaching  a  height  of  about  12 
meters  and  a  diameter  of  about  30  centimeters.  The  leaves  are 
twice  pinnate,  with  narrow  leaflets  which  are  about  a  centimeter 
in  length.  The  flowers  are  small,  greenish  yellow,  and  occur  in 
rounded  clusters  on  compound  inflorescences.  The  fruit  is  a 
thin  pod,  about  12  centimeters  long  and  2  centimeters  wide. 

This  species  is  very  common  and  distributed  from  northern 
Luzon  to  southern  Mindanao. 

Genus    BAUHINIA 
BAUHINIA   MALABARICA   Roxb.      (Fig.  30).  ALIBANGBANG. 

Local  names:  Albangbdng  (Tarlac) ;  alibdng  (Rizal) ;  alibangbdng 
(Nueva  Ecija,  Pampanga,  Rizal,  Cavite,  Laguna) ;  kalibambdng  (Pam- 
panga,  Laguna). 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-lndie,  Volume  2, 
page  199. 
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FIGURE   29.    ALBIZZJA    LEBBEKOIDES    (KARiSKIS),    XJ. 
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The  leaves  of  this  species  are  sour,  and  are  used  considerably 
by  the  Filipinos  for  flavoring  meats  and  fish. 

Bauhinia  malabarica  is  a  small  tree  reaching  a  height  of  about 
8  to  10  meters.  The  leaves  are  alternate,  heart-shaped  at  the 
base,  deeply  notched  at  the  apex,  5  to  10  centimeters  long,  and 
usually  wider  than  long.  The  flowers  are  white  and  rather  large. 
The  pods  are  long,  narrow,  and  flattened. 

This  species  is  common  in  open  places  and  second-growth 
forests  in  the  Philippines,  and  is  particularly  abundant  in  the 
early  stages  of  the  invasion  of  grassland  by  second-growth 
forests. 

Genus  LEUCAENA 
LEUCAENA   GLAUCA    (L.)    Benth.     (Fig.  31).  IPIL-fPIL. 

Local  names:  Agho  (Iloilo) ;  cipree  (S.  Tayabas) ;  ddtiles  or  bidtiles 
(Cebu) ;  ipil  (Rizal,  Manila,  Cavite,  Nueva  Ecija,  Pampanga,  Pangasinan) ; 
ipUApil  (Laguna) ;  Jerusalem  (Batangas) ;  kabah&ro  or  kabaero  (Cebu) ; 
kariskis  (Ilocos  Sur) ;  komkompitis  (Ilocos  Sur,  Pangasinan) ;  loxlox 
(Leyte) ;  malagdnit  (Nueva  Ecija) ;  palomaria  (Camarines) ;  San  Pedro 
(Capiz) ;  Santa  Elena  (Pangasinan,  Launa,  Rizal,  Batangas,  Tayabas). 

In  some  provinces  the  seeds  of  this  species  are  roasted  and 
ground,  and  then  used  as  a  substitute  for  coffee.  These  seeds 
have  been  analyzed  by  Brill.* 

The  Bureau  of  Forestry  has  found  ipil-ipil  to  be  a  very  valua- 
ble firewood  crop,  and  also  exceedingly  useful  in  reforestation 
work.  It  has  been  planted  with  great  success  in  grass  areas 
as  a  nurse  crop  for  forest  trees.f 

Leucaena  glauca  is  a  shrub  or  small  tree  2  to  6  meters  high. 
The  leaves  are  15  to  25  centimeters  long  and  compound  with 
numerous  leaflets  which  are  narrow  and  7  to  12  millimeters  in 
length.  The  flowers  are  white,  and  occur  in  dense,  solitary* 
rounded  heads  which  are  2  to  5  centimeters  in  diameter.  The 
pods  are  thin,  flat,  12  to  18  centimeters  long,  1.4  to  2  centimeters 
wide,  and  contain  from  15  to  25  elliptical,  shiny,  brown  seeds. 
•  This  species  is  a  native  of  tropical  America,  but  is  now  found 
throughout  the  tropics.  It  is  thoroughly  naturalized  in  the  Phil- 
ippines and  very  common  and  widely  distributed. 

*  Brill,  H.  C,  Ipil,  a  coffee  substitute:  Leucaena  glauca  (Linnaeus) 
Bentham.  Philippine  Journal  of  Science,  Volume  11  (1916),  pages  101 
to  104. 

t  Matthews,  D.  M.,  Ipil-ipil — A  firewood  and  reforestation  crop.  Bureau 
of  Forestry  Bulletin  No.  13  (1914). 
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FIGURE    30.    BAUHINIA    MALABARICA    (ALIBANGBANG).     XL 
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Genus  PACHYRRHIZUS 
PACHYRRHIZUS  EROSUS   (L.)    Urb.  SlNGKAMAS. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums,  and  oils. 

The  roots  are  large,  fleshy,  and  turnip-shaped.  They  are  eaten 
either  raw  or  prepared  in  a  variety  of  ways.  The  fruit  is  some- 
times used  as  a  vegetable. 

Genus  PHAgEOLUS 
PHASEOLUS  LUNATUS  L.  LIMA  BEAN  OR  PATANI. 

Local  names:  Bulai  patdni  (Manila  vicinity);  katakut  <  Bontoc)  ;  parda 
(Ilocos  Norte) ;  patdni  (Ilocos  Norte,  Bontoc,  Pampanga,  Rizal,  Batangas, 
Camarines) . 

A  form  of  the  ordinary  patani  or  lima  bean  with  dark-colored 
seeds  is  common  in  thickets  in  some  parts  of  the  Philippines. 
The  seeds  are  sometimes  edible,  but  may  be  poisonous,  deaths 
having  occured  from  eating  them. 

Phaseolus  lunatus  is  a  slender,  smooth,  annual,  herbaceous 
vine  reaching  a  length  of  4  meters  or  more.  The  leaves  are 
somewhat  rounded  at  the  base  and  pointed  at  the  tip.  The 
flowers  are  greenish  or  pale  yellow,  and  borne  on  long  stalks. 
The  pods  are  oblong,  somewhat  curved,  6  to  12  centimeters  long, 
about  2  centimeters  wide,  and  contain  1  to  4  large  seeds. 

Genus   PITHECOLOBIUM 
PITHECOLOBIUM    DULCE    (Roxb.)    Benth.     (Fig.  32).  KAMACHfLE. 

Local  names:  DamorUa  (Bontoc,  Union,  Pangasinan) ;  kamachile  (Ma- 
nila, Camarines) ;  kamanchile  (Nueva  Ecija,  Bataan,  Manila,  Tayabas) ; 
komontres    ( Abra ) . 

The  pods  are  often  twisted  spirally,  red  when  ripe,  10  to  18 
centimeters  long,  and  about  a  centimeter  wide.  They  contain 
six  to  eight  seeds  surrounded  by  whitish,  sweet,  edible  pulp  of 
good  flavor. 

Large  quantities  of  the  bark  of  this  species  are  gathered  for 
tanning  purposes. 

Pithecolobium  dulce  is  a  tree  5  to  8  meters  in  height.  The 
branches  are  armed  with  short,  sharp  spines  found  at  the  bases 
of  the  leaves.  The  leaves  are  twice  compound  with  four  leaflets, 
which  are  1  to  4  centimeters  in  length.  The  flowers  are  white, 
and  in  dense  heads  which  are  about  a  centimeter  in  diameter. 

This  species  is  a  native  of  tropical  America,  but  is  now  thor- 
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FIGURE  31.    LEUCAENA  GLAUCA    (IPIL-IPIL).    xl. 
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oughly  naturalized  in  the  Philippines.     It  is  common  and  widely 
distributed. 

Genus  SESBANIA 
SESBANIA  GRANDIFLORA  Benth.  Katurai. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums,  and  oils. 

The  flowers  are  cooked  as  a  vegetable.  The  young  fruits  are 
eaten  in  the  same  manner  as  are  string  beans. 

Genus  TAMARINDUS 
TAMARINDUS  INDICA  L.      (Fig.  33).  SAMPALOK. 

Local  names:  Salomdgi  (Cagayan,  Ilocos  Norte);  sambdg,  sanbdg  (Ho- 
Uo,  Guimaras  Island) ;  salumdgi  (Abra) ;.  sampdlok  (Union,  Pangasinan, 
Tarlac,  Pampanga,  Zambales,  Bulacan,  Manila,  Rizal,  Laguna,  Tayabas, 
Camarines) . 

The  pods  are  6  to  15  centimeters  long,  2  to  3  centimeters  wide, 
and  constricted  between  the  seeds,  which  are  surrounded  by  an 
acid  pulp  of  good  flavor.  The  young  leaves  are  boiled  as  a  flavor- 
ing with  meat. 

Tamarindus  indica  is  a  large  tree  from  12  to  25  meters  in 
height.  The  leaves  are  6  to  10  centimeters  long,  unevenly  pin- 
nate with  20  to  40  leaflets  which  are  1  to  2  centimeters  long. 
The  petals  are  yellowish  with  pink  stripes,  and  less  than  a  centi- 
meter in  length. 

This  species  is  probably  a  native  of  tropical  Africa,  but  is 
now  cultivated  in  all  tropical  countries.  It  is  grown  extensively 
in  the  Philippines  for  its  fruit  and  as  a  shade  tree,  but  also 
occurs  spontaneously.  It  is  apparently  more  abundant  in  Luzon 
than  in  the  Bisaya  Islands  or  Mindanao. 

Family  OXALIDACEAE 

Genus  AV  ERR  HO  A 
AVERRHOA  BILIMBI  L.      (Fig.  34).  KamiaS. 

Local  names:  Iba  (Camarines,  Mindoro,  Masbate,  Iloilo,  Negros,  Davao, 
Basilan) ;  kalamids  (Mindoro) ;  kolonanas  (Tayabas) ;  kamids  (Nueva 
Ecija,  Bataan,  Manila,  Rizal,  Laguna);  puis  (Amburayan  subprovince). 

The  fruit  is  somewhat  cylindrical  or  with  five  obscure,  broad, 
rounded,  longitudinal  lobes.  It  is  about  4  centimeters  long, 
green,  acid,  and  edible. 

Averrhoa  bilimbi  is  a  small  tree  5  to  12  meters  high.  The 
leaves  are  pinnate,  and  from  20  to  60  centimeters  in  length. 
The  leaflets  are  opposite,  with  10  to  17  pairs,  pointed  at  the  tip, 
rather  narrow,  and  5  to  10  centimeters  long.  The  flowering 
branches  grow  from  the  trunk  and  larger  branches.  They  are 
hairy  and  15  centimeters  or  less  in  length.     The  flowers  are 
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FIGURE  32.    PITHECOLOBIUM   DULCE   (KAMACHILE).    Xi. 
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fragrant  and  about  1.5  centimeters  long.     The  corolla  is  purple, 
often  marked  with  white. 

This  species  is  common  and  widely  distributed  from  northern 
Luzon  to  the  Sulu  Archipelago.     It  is  frequently  cultivated. 

AVERRHOA  CARAMBOLA  L.      (Fig.  35).  BALIMBfNG. 

Local  names:  Balimbing  (Nueva  Ecija,  Rizal,  Tarlac,  Manila,  Laguna, 
Pampanga,  Bulacan,  Bataan,  Camarines)  ;  daligan  (Lepanto) ;  dalihan 
(Cagayan) ;  garulan,  galluran   (Cagayan) ;  sirindte   (Abra). 

The  fruit  is  fleshy,  acid,  green  or  greenish-yellow,  usually 
about  6  centimeters  long,  with  five  (very  rarely  six),  longitud- 
inal, angular  lobes,  and  is  edible. 

Averrhoa  carambola  is  a  shrub  or  small  tree  reaching  a  height 
of  about  6  meters.  The  leaves  are  pinnate  and  about  15  centi- 
meters long.  There  are  usually  about  5  pairs  of  leaflets  which 
are  opposite,  smooth,  pointed  at  the  tip,  the  upper  one  about  5 
centimeters  long  and  the  lower  ones  smaller.  The  flowering 
branches  are  small,  occur  in  the  axils  of  the  leaves,  and  are 
usually  about  3  centimeters  .long.  The  flowers  are  5  to  6  milli- 
meters in  length,  and  purple,  the  petals  often  having  a  white 
margin. 

This  species  is  a  native  of  tropical  America,  but  is  com- 
mon and  widely  distributed  in  the  Philippines.  It  is  usually 
cultivated. 

Genus  OXALIS 
OXALIS   REPENS  Thunb. 

Local  names:  Marcwiksik  (Union) ;  pichik  (Batanes) ;  susokoyili,  tai- 
ngang-daga  (Tagalog). 

This  species  is  eaten  as  an  ingredient  of  salads. 

Oxalis  repens  is  a  small,  prostrate  herb.  The  stems  are  creep- 
ing, up  to  50  centimeters  in  length,  usually. root  at  the  nodes, 
and  have  long,  scattered  hairs.  The  leaves  are  trifoliate.  The 
petioles  are  5  centimeters  long,  and  the  leaflets  are  0.5  to  1.5 
centimeters  in  length.  The  flowers  are  yellow,  1  to  3  on  each 
stalk,  and  nearly  a  centimeter  in  length.  The  fruit  is  a  hairy, 
somewhat  cylindrical  capsule  1  to  1.8  centimeters  in  length. 

This  species  is  widely  distributed  in  the  Philippines  in  waste 
places. 

Family  RUTACEAE 

Genus  CITRUS 
CITRUS  HYSTRIX  DC.  Kab<5yau. 

A  description  and  figure  of  this  species  and  its  local  names  are 
given  in  the  bulletin  on  resins,  gums,  and  oils. 
The  fruits  are  about  8  centimeters  in  diameter  and  very  sour. 
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5  cm. 

FIGURE  33.    TAMARINDUS   INDICA    (SAMPALOK). 
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FIGURE  34.    AVERRHOA  BILIMBI   (KAMIAS). 
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FIGURE  35.    AVERRHOA  CARAMBOLA  (BALIMBING) 
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FIGURE  36.    TODDALIA  ASIATICA.    X| 
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Genus  TODDALIA 
TODDALIA  ASIATICA    (L.)    Kurz.      (Fig.   36). 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  resins,  gums,  and  oils. 

In  the  Philippines  the  fruits  are  used  to  flavor  many  dishes, 
and  also  as  a  tonic  for  the  stomach,  and  to  prevent  fevers.  Ac- 
cording to  Heyne  *  all  parts  of  the  plant  are  used  in  the  manner 
described  above. 

Genus    TRIPHASIA 
TRIPHASIA  TRIFOLIATA    (Burm.)    P.  Wils. 

Local  names:  Ddyap  (Bataan) ;  kalamansito  (Union);  kamalitos  (La- 
guna) ;  limoncito  f  (Cagayan,  Zambales,  Bataan,  Bulacan,  Laguna,  Cama- 
rines,  Albay,  Iloilo,  Antique,  Surigao,  Lanao,  Zamboanga) ;  limoncitong- 
kastila   (Camarines) ;  sua* -sua*   (Camarines) ;   tagimunau    (Cagayan). 

The  fruits  are  ovoid,  fleshy,  red,  and  about  12  millimeters 
long.     They  are  eaten  either  raw  or  cooked  as  a  sweet. 

Triphasia  trifoliata  is  a  shrub  reaching  a  height  of  3  to  7 
meters.  At  the  base  of  each  leaf  there  are  two  sharp  spines. 
The  leaves  are  alternate  with  three  leaflets  which  have  slightly 
toothed  margins.  The  flowers  are  white,  fragrant,  and  about  1 
centimeter  long. 

This  species  is  widely  distributed  in  the  settled  areas  of  the 
Philippines  and  is  sometimes  cultivated. 

Family  BURSERACEAE 

Genus  CANARIUM 

The  genus  Canarium  contains  several  species  having  edible 
nuts.  The  most  important  of  these  is  Canarium  ovatum,  which 
has  a  large  nut  known  as  pili. 

CANARIUM   LUZON ICUM    (Bl.)   A.  Gray.  PlLL 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  resins,  gums  and  oils. 

This  species  is  more  valuable  for  the  resin,  Manila  elemi,  than 
for  its  nuts.  The  nut  is  similar  to  that  of  Canarium  ovatum,  but 
smaller. 

CANARIUM  OVATUM  Engl.  PlLI. 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  resins,  gums,  and  oils. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3, 
page  10. 

t  This  name,  a  diminutive  of  Spanish  limdn,  belongs  rather  to  the  limes 
(Citrus  mitis  Blanco,  and  perhaps  other  species  of  Citrus). 
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FIGURE  37.    CANARIUM   WILLIAMSII    (GISAU).     Xj. 

Digitized  by  VjOOQIC 


80  WILD  FOOD  PLANTS  OF  THE  PHILIPPINES 

The  nut,  after  the  outer  covering  is  removed,  is  about  5  centi- 
meters long,  very  hard,  triangular,  and  pointed  at  both  ends.  It 
contains  a  large  kernel  very  rich  in  oil  which  when  roasted 
has  a  delicious  flavor.  This  is  served  in  the  same  manner  as 
the  almond,  and  by  many  is  considered  to  be  superior  to  the 
latter.  The  nuts  are  also  used  considerably  in  the  making  of 
confections.  Uncooked  they  have  a  purgative  effect.  In  1913, 
1,186,173  kilograms  of  pili  nuts  were  exported  from  Manila. 

CANARIUM   WILLIAMSII  C.  B.  Rob.     (Fig.  37).  Gisau. 

Local  name:  Gisau  (Mindanao). 

This  species  produces  a  nut  similar  to  the  pili  nut. 

Canarium  vrittiamsii  is  a  tree  reaching  a  height  of  about  18 
meters  and  a  diameter  of  20  centimeters.  The  leaves  are  pin- 
nate, with  opposite  pinnae,  and  about  80  centimeters  in  length. 
The  flower,  which  has  three  white  petals,  is  about  7  millimeters 
long. 

This  species  has  been  reported  only  from  Mindanao  and  neigh- 
boring islands. 

Family  MELIACEAE 

Genus  AQLAIA 

AGLAIA  EVERETTII  Merr.     (Fig.  38).  Bul6g. 

Local  names:  Bagasantol  (Leyte) ;  bubua  (Negros  Occidental) ;  bubunau 
(Bisaya) ;  bulog  (Tablas  Island) ;  bunguds,  malasantol  (Cebu) ;  lumbdnau 
(£urigao). 

The  fruits  are  oval,  4  or  5  centimeters  in  length  or  longer, 
red,  and  contain  an  edible  pulp. 

Aglaia  everettii  is  a  tree  reaching  a  height  of  20  meters  and 
a  diameter  of  70  centimeters.  The  leaves  are  compound  with 
rather  large,  smooth,  usually  opposite  leaflets.  The  flowers  are 
small,  yellow,  and  borne  on  rather  large,  compound  inflorescences. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao  and  is  very  common  in  the  Visayan  Islands.  It  is  not 
in  cultivation. 

AQLAIA  GLOME  RATA  Merr.  KARAMIRAS. 

Local  names:  Bulog  (Negros) ;  kardiap  (Buikdnon) ;  karamiraa  (Min- 
doro) ;  kuling-manok  (Laguna) ;  kaniuing-puti,  baydnti  (Rizal) ;  saplungan, 
matamatd   (Basilan) ;  tibungau  (Isabela). 

The  fruits  are  about  2  centimeters  in  diameter,  red,  velvety, 
fairly  juicy,  and  edible,  though  lacking  in  flavor. 
Aglaia  glomerata  is  a  tree  reaching  a  height  of  20  meters  and 
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FIGURE  38-    AGLAIA   EVE.RETTII    (BUL0G)  +     x|. 


1*0  US fi 


Digitized  by  VjOOQlC 


82  WILD  FOOD  PLANTS  OF  THE  PHILIPPINES 


• 


a  diameter  of  40  centimeters.  The  leaves  are  compound  with  5 
to  7  leaflets  which  are  hairy.  The  flowers  are  small,  and  borne 
on  compound,  axillary  inflorescences. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao.     It  is  not  cultivated. 

AQLAIA  HARMSIANA  Perk.      (Fig.  39).  MalatumbAga. 

Local  names:  Balinsiagdu  (Pangasinan) ;  baydnti  (Laguna,  Batangas) ; 
bayog  (Guimaras  Island) ;  daiamiras  (Mindoro) ;  hagdson  (Leyte) ;  kaga- 
tdngan,  sulmin  (Rizal) ;  kamatamatd  (Lanao) ;  kaniui-puti  (Rizal,  La- 
guna) ;  malasdging  (Tayabas,  Leyte) ;  malatumbdga,  matang-nldng  (Ba- 
taan) ;  mamondk,  saplungan  (Zamboanga) ;  matamatd  (Sorsogon) ;  odling 
(Capiz) ;  pauitdnyan,  sallapugud,  batukandg  (I locos  Sur) ;  pilipili  (Ca- 
marines) ;  salamungai  (Batangas)  ;  tadidng-kalabdu  (Laguna) ;  tangiling- 
bangohan  (Bulacan) ;  tibungau,  palatdngen  (Cagayan). 

The  fruits  are  about  2  to  2.5  centimeters  in  diameter,  rounded, 
and  red  to  russet  colored.  They  have  a  hard  outer  covering,  and 
contain  a  single  seed.  The  pulp  around  the  seed  has  a  good 
flavor,  somewhat  resembling  that  of  the  cranberry. 

Aglaia  harmsiana  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  50  centimeters.  The  leaves  are 
alternate  and  compound,  usually  with  five  to  seven  pairs  of 
leaflets.  The  leaflets  are  smooth,  pointed  at  both  ends,  and  from 
6  to  20  centimeters  in  length.  The  flowers  are  small,  yellow,  and 
borne  on  rather  large,  compound  inflorescences. 

This  species  is  common  and  widely  distributed  throughout  the 
Philippines.     It  is  not  in  cultivation. 

Genus  LANSIUM 
LAN3IUM    DUBIUM    Merr.     (Fig.   40).  Mamata-babAe. 

Local  names:  Bisik  (Zamboanga);  bubahan  (Negros  Occidental);  mala- 
ddyap  (Tayabas) ;  mamatd-babde  (Masbate) ;  tamauhan  (Ticao  Island)  ; 
tul-dnan   (Samar) ;  uban-uban,  malakanasi   (Camarines). 

The  fruits  are  about  2.5  centimeters  in  diameter,  rounded, 
brownish  yellow,  and  edible.  They  are  surrounded  by  a  hard 
outer  covering,  and  contain  a  single  seed. 

Lansium  dubium  is  a  tree  reaching  a  height  of  about  15 
meters  and  a  diameter  of  25  centimeters.  The  leaves  are  op- 
I>osite,  smooth,  pointed  at  both  ends,  and  6  to  15  centimeters  in 
length.  The  flowers  are  small,  yellow,  and  borne  on  slender 
spikes. 

This  species  is  distributed  from  central  Luzon  to  southern 
Mindanao.     It  is  not  in  cultivation. 
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FIGURE  39.    AGLAIA  HARMSIANA  (MALATUMBAGA).    XL 
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FIGURE  40.    LANSIUM  DUBIUM  (MAMATA-BABAE).      Xi. 
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FIGURE  41.    SANDORICUM   KOETJAPE   (SANTOL). 
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Genus  SANDORICUM 
SANDORICUM  KOETJAPE  Merr.  (S.  indicum  Cav.)  (Fig.  41).  Sant6l. 
Local  names:  Santol  (Ilocos  Norte  and  Sur,  Abra,  Lepanto,  Zambales, 
Tarlac,  Pampanga,  Nueva  Ecija,  Bulacan,  Bataan,  Manila,  Tayabas,  Ca- 
marines,  Albay,  Sorsogon,  Mindoro,  Polillo,  Leyte,  Palawan,  Basilan) ; 
santor  (Zamboanga). 

The  fruit  is  rounded  or  somewhat  flattened,  4  to  6  centimeters 
in  diameter,  and  yellowish.  The  outer  covering  is  very  thick. 
The  seeds  are  large,  and  surrounded  by  translucent  or  pale,  acid, 
edible  pulp  of  good  flavor.  Peeled,  quartered  and  cooked  in 
syrup,  they  make  a  delicious  preserve. 

Sandoricum  koetjape  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  80  centimeters.  The  leaves  are 
alternate  and  trifoliate.  The  leaflets  are  hairy,  somewhat  el- 
liptical in  shape,  pointed  at  the  tip,  rounded  or  slightly  pointed 
at  the  base,  and  10  to  25  centimeters  long.  The  flowers  are 
greenish  yellow  or  straw  colored,  about  1  centimeter  in  length, 
and  occur  in  considerable  numbers  on  compound  inflorescences. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao  and  is  very  common  in  Luzon.  It  is  both  cultivated 
and  wild. 

Family  EUPHORBIACEAE 

Genus  ANTIDESMA 
ANTIDESMA  BUNIUS  Spreng.      (Figs.  42,  43).  BiGNAI. 

Local  names:  Bigndi  (Zambales,  Manila,  Rizal,  Laguna,  Batangas) ; 
bigndi-kalabdu  (Manila  vicinity) ;  bugndi  (Ilocos  Sur,  Abra,  Cagayan, 
Union,  Nueva  Ecija,  Camarines,  Mindoro,  Iloilo,  Cebu) ;  bugrtii  (Bontoc) ; 
bunndi   (Isabela) ;  isip   (Pampanga);  pagiruga    (Cagayan). 

The  fruit  is  ovoid,  red,  about  8  millimeters  long,  fleshy,  acid, 
and  edible.     It  contains  a  single  seed. 

Antidesma  bunius  is  a  small  tree  4  to  10  meters  in  height 
The  leaves  are  small,  shiny,  somewhat  oval  in  shape,  pointed  at 
the  tip,  rounded  or  pointed  at  the  base,  and  8  to  20  centimeters 
long.  The  flowers  are  small  and  green.  The  male  flowers  are 
borne  on  spikes  and  the  female  ones  on  racemes. 

This  species  is  common  and  widely  distributed  in  open  places 
and  second-growth  forests  throughout  the  Philippines.  It  is 
rarely  cultivated.  It  is  one  of  the  commonest  trees  in  the  first 
stages  of  the  invasion  of  grassland  by  second-growth  forests. 
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Genus  CI  CCA 

CICCA  ACIDA   (L.)   Merr.     (Fig.  44).  Iba. 

Local  names:  Iba  (Tayabas,  Manila) ;  karamdi  (Ilocos  Sur,  Abra) ;  kar- 
mdi  (Mindoro);  laiodn  (Camarines). 

The  fruit  is  rounded,  greenish- white,  1  to  1.5  centimeters  in 
diameter,  fleshy,  acid,  edible,  and  contains  a  hard,  bony,  6-  to 
8-grooved  stone. 

Cicca  acida  is  a  small  deciduous  tree  4  to  9  meters  in  height. 
The  branches  bear  nodules  in  the  axils  of  the  fallen  leaves. 
The  leaves  are  smooth,  20  to  40  centimeters  long,  pinnate  with 
alternate  pinnae,  which  are  rounded  at  the  base,  pointed  at  the 
tip,  and  from  2  to  7  centimeters  long.  The  flowers  are  small, 
pink,  and  crowded  in  clusters  on  racemes  which  grow  from  the 
nodules  on  the  branches.  Male  and  female  flowers  are  usually 
on  separate  plants. 

This  species  is  widely  distributed  in  and  about  towns  in  the 
Philippines  and  is  occasionally  cultivated  for  its  edible  fruits. 

Genus    MACARANGA 
MACARANGA  TANARIUS  Muell-Arg.      (Fig.  45).  BiNtJNGA. 

Local  names:  Alangabun,  anabun  (Bagobo) ;  bagambdng,  ma-dsim  (Ri- 
zal)  ;  bilua  (Pampanga) ;  biludn,  binungan,  malabunga,  biluan-lalaki  (Ba- 
taan) ;  bilunga  (Tayabas) ;  bing-ua  (Nueva  Vizcaya) ;  binunga  (Bataan, 
Bulacan,  Rizal,  Laguna,  Camarines,  Polillo,  Mindoro,  Guimaras  Island, 
Negros,  Palawan) ;  binuga,  lungakan  (Davao) ;  gamu,  samuk  (Cagayan)  ; 
ginabang  (Benguet) ;  labauel  (Lepanto) ;  lagan  (Bisayan) ;  lagoon,  liga- 
bon  (Manobo) ;  malabunga  (Mindanao) ;  minddng  (Camarines) ;  minunga 
(Agusan) ;  samdk  (Ilocos  Norte,  Abra,  Camiguin  Island). 

The  bark  and  leaves  of  this  tree  are  extensively  utilized  in 
the  manufacture  of  a  popular  fermented  drink  known  as  basi. 
The  fruits  are  sometimes  used  for  the  same  purpose. 

The  bark  is  removed  in  large  sheets  and  then  cut  into  strips 
about  1.5  meters  in  length  and  about  20  centimeters  in  width. 
The  strips  are  dried  in  the  sun,  sorted,  and  packed  in  bundles  of 
from  twenty  to  fifty  pieces.  These  bundles  sell  at  from  20  to  50 
centavos  or  more. 

The  dried  leaves  are  gathered  after  they  have  fallen  from  the 
tree.  The  petioles  and  larger  veins  are  removed  and  the  remain- 
ing part  crushed. 

Basi  is  made  from  sugar-cane  juice  to  which  binunga  bark 
and  leaves,  and  sometimes  other  ingredients,  are  added.  There 
are  two  quantities  of  basi:  basi-nuang  (carabao  basi),  which  is 
harsh  to  the  taste,  strong,  astringent,  and  not  sweet ;  and  basi- 
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FIGURE   43.    ANTIDESMA    BUNIUS    (BIGNAI). 
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FIGURE  44.    CICCA  ACIDA   (IBA). 
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babae,  which  has  a  soft,  sweet  taste.  The  latter  is  made  from 
the  more  concentrated  syrup. 

The  process  of  manufacture  is  in  general  as  follows:  First, 
sugar-cane  juice  is  collected  in  large  jars  at  a  mill.  This  juice 
is  heated  in  open  pans  until  it  reaches  a  certain  degree  of  concen- 
tration, which  varies  according  to  the  quality  of  basi  desired. 
When  boiling  begins,  crushed  leaves  or  powdered  bark  of  binunga 
is  added  to  the  juice.  The  scum  is  removed  while  the  mixture 
boils.  When  a  desired  concentration  has  been  reached,  the  syrup 
is  poured  into  large  jars  (tinajas)  and  allowed  to  cool.  On 
the  following  day,  a  considerable  quantity  of  crushed  binunga 
leaves  is  put  into  the  jars,  which  are  then  tightly  covered.  After 
two  or  three  months,  the  crushed  leaves  are  replaced  by  pow- 
dered bark,  which  is  supposed  to  improve  the  flavor  of  the  basi. 
The  amount  of  bark  used  influences  the  quality  very  greatly, 
as  increasing  the  quantity  makes  the  basi  more  piquant  and 
intoxicating.  Aging  is  said  to  improve  the  quality.  This  is 
frequently  done  in  jars,  which  are  buried  underground. 

Other  ingredients  are  sometimes  added  to  the  basi.  The  ad- 
dition of  the  husks  of  cacao  fruit  or  coffee  beans  makes  the 
drink  slightly  bitter,  powdered  pepper  gives  it  a  pungent  taste, 
while  the  bark  of  Eugenia  cumini  (duhat)  is  said  to  make  it 
more  astringent. 

When  binunga  bark  is  not  available,  the  bark  of  kariskis, 
Albizzia  lebbekoides,  can  be  substituted.  The  leaves  of  kariskis 
are,  however,  not  used,  so  other  ingredients  must  be  added. 

Macaranga  tanarius  is  a  small  tree  reaching  a  height  of  4  to  8 
meters.  The  leaves  are  alternate,  10  to  25  centimeters  long, 
shield-shaped,  with  the  petiole  attached  to  the  lower  surface 
within  the  margin. 

This  species  is  very  common  and  widely  distributed  in  open 
places  and  second-growth  forests  throughout  the  Philippines. 

Family  ANACARDIACEAE 

Genus  DRACONTOMELUM 
DRACONTOMELUM  DAO  (Blanco.)  Merr.  &  Rolfe.  (Figs.  46,  47).  Da6. 
Local  names:  Dad  (Bataan,  Rizal,  Laguna,  Tayabas,  Camarines,  Albay, 
Sorsogon,  Masbate,  Samar,  Negros,  Leyte,  Palawan,  Mindoro,  Cotabato, 
Zamboanga) ;  habds  (Butuan) ;  kamdrak  or  kamdrag  (N.  Luzon);  lupigi 
(Cagayan) ;  makaddeg  (Ilocos  Norte) ;  mamakau  (Agusan,  Davao) ;  mdkau 
(Agusan,  Cotabato);  malaiyau  (Tayabas). 

The  fruits  are  yellow,  rounded,  about  2  centimeters  in  diam- 
eter, and  have  an  edible  pulp  around  the  seed. 
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FIGURE  45.  'MACARANGA  TANARIUS   (BINUrf&A).     Xg. 
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FIGURE  46.    DRACONTOMELUM  DAO  (DAO). 
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Dracontomelum  dao  is  a  tree  reaching  a  height  of  35  to  40 
meters  and  a  diameter  of  100  centimeters  or  more.  The  leaves 
are  alternate  and  compound,  usually  with  5  to  7  pairs  of  leaflets. 
The  leaflets  are  smooth,  pointed  at  the  apex,  abruptly  pointed  at 
the  base,  5  to  15  centimeters  long,  and  from  3  to  4.5  centimeters 
wide.  The  flowers  are  small,  white,  odorless,  and  are  borne  on 
compound  inflorescences. 

This  species  is  common  and  widely  distributed  throughout  the 
Philippines. 

DRACONTOMELUM    EDULE    (Blanco)    Skeels.    (Fig.   48).  Lami6. 

Local  names:  Aduds  (Rizal) ;  alanihau  (Samar,  Leyte) ;  amiigis  (Cota- 
bato) ;  andngging-puti  (Tayabas) ;  balibali  (Tablas  Island)  ;  halauihau 
(Camarines) ;  lamio  (Bataan,  Bulacan,  Laguna). 

The  fruits  are  rounded,  yellow,  and  have  an  edible  pulp  around 
the  seed. 

Dracontomelum  edvle  is  a  tree  reaching  a  height  of  about  20 
meters  and  a  diameter  of  about  60  centimeters.  The  leaves  are 
alternate,  pinnate,  and  hairy ;  the  leaflets  are  pointed  at  the  apex, 
rounded  at  the  base,  and  from  10  to  20  centimeters  in  length. 
The  flowers  are  small,  and  occur  on  rather  large,  compound  in- 
florescences. 

This  species  is  common  and  distributed  from  northern  Luzon 
to  southern  Mindanao. 

Genus   MANGIFERA 
MANGIFERA   ALTISSIMA   Blanco.      (Fig.   49).  PAHtiTAN. 

Local  names:  Banitan,  bumitan  (Cagayan) ;  malapdko  (Zambales,  Sibu- 
yan) ;  manggapole  (Olutanga  Island,  Zamboanga) ;  pahuhutan  (Tayabas); 
pdho  (Nueva  Ecija,  Pangasinan,  Bataan,  Rizal,  Camarines,  Mindoro,  Si- 
buy  an,  Samar) ;  pahutan,  pahuhutan  (Tayabas,  Camarines,  Bataan,  Zam- 
bales, Mindoro,  Masbate) ;  pangahutan  (Tayabas) ;  pangmanggden  (Ilocos 
.Sur). 

The  fruit  is  5  to  8  centimeters  long  and  4  to  6  centimeters  wide, 
shaped  like  a  mango,  smooth,  green  to  yellowish,  and  resinous. 
It  is  used  for  making  pickles. 

Mangifera  altissima,  is  a  tree  reaching  a  height  of  35  meters 
and  a  diameter  of  80  centimeters.  The  leaves  are  rather  long, 
narrow,  and  pointed  at  both  ends.  The  flowers  are  small,  white, 
fragrant,  and  occur  in  large  number  on  branched  inflorescences. 

This  species  is  rather  common  and  is  distributed  in  the  forests 
from  northern  Luzon  to  southern  Mindanao,  but  is  not  cultivated. 
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FIGURE  48.    DRACONTOMELUM    EDULE    (LAMIO). 
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MANGIFERA  CAESIA  Jack.      (Fig.   50).  Bal<JNO. 

Local  names:  Baluno   (Zamboanga);  bauno   (Basilan). 

The  fruit  resembles  the  commonly  cultivated  mango  and  is 
sold  in  the  markets  of  Zamboanga.  The  tree  is  sometimes  cul- 
tivated for  the  fruits. 

According  to  Heyne,*  the  seed  kernels,  are  pounded  with 
leaves  of  Solatium  nigrum,  and  used  as  a  condiment  with  rice. 

Mangifera  caesia  is  a  tree  reaching  a  height  of  about  25  me- 
ters and  a  diameter  of  about  120  centimeters.  The  leaves  are 
smooth,  and  pointed  at  both  ends. 

This  species  is  found  in  Mindanao  and  neighboring  islands, 
and  in  the  Sulu  Archipelago. 

MANGIFERA  ODORATA  Griff.  HUANt 

Local  names:  Huani  (Zamboanga);  uani  (Basilan). 

The  fruit  of  this  species  is  similar  to  that  of  the  cultivated 
mango. 

Mangifera  odorata  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  40  centimeters.  The  leaves  are 
alternate,  leathery,  pointed  at  both  ends,  and  about  25  centi- 
meters in  length.  The  flowers  are  small  and  borne  on  rather 
large,  compound  inflorescences. 

This  species  has  been  reported  from  Balabac,  Zamboanga, 
and  Basilan.     It  is  cultivated  at  the  Lamao  Experiment  Station. 

Genus  SEMECARPUS 
8EMECARPU8  CUNEIFORMS   Blanco.     (Fig.  51).  LigAs. 

Local  names:  A  gas  (Guimaras  Island);  anagds  (Negros  Occidental); 
kamiing  (Zambales,  Pampanga,  Bataan) ;  kamiring  (I locos  Sur,  Abra,  Ca- 
gayan,  Union,  Pangasinan) ;  ligds  (Nueva  Ecija,  Bataan,  Manila,  Rizal, 
Mindoro) ;  pakan  (Bon toe). 

The  fruit  resembles  the  cashew  in  form,  but  is  smaller.  The 
drupe  is  ovoid,  oblique,  a  centimeter  long,  and  is  borne  on  a  fleshy, 
purple  receptacle,  which  is  about  as  long  as  the  drupe. 

Semecarpus  cuneiformis  is  a  tree  reaching  a  height  of  about 
12  meters  and  a  diameter  of  about  25  centimeters.  The  leaves 
are  somewhat  crowded  at  the  ends  of  the  branches,  hairy  beneath, 
rounded  or  somewhat  pointed  at  the  tip,  usually  pointed  at  the 
base,  and  from  10  to  20  centimeters  in  length.     The  flowers  are 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3, 
page  125. 
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FIGURE  51.    8EMECARPUS   CUNEIFORMIS  (LIQAS).    Xl. 
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whitish,  2  to  2.5  centimeters  long,  and  borne  on  compound  in- 
florescences which  are  usually  longer  than  the  leaves. 

This  species  is  common  and  widely  distributed  in  the  Philip- 
pines, but  has  not  been  reported  from  Mindanao.  It  is  not  in 
cultivation. 

SEMECARPUS   GIGANTIFOLIA   F.  Vill.      (Fig.  52).  MANALU. 

Local  names:  Anag&s,  (Mindoro) ;  ligds  (Laguna) ;  manalu  (Bisaya); 
niog-niogan  (Tayabas) ;  topd  (Camarines) ;  tukud-langit  (Bataan). 

The  fruits  are  3  to  4  centimeters  long,  deep  purple,  fleshy, 
juicy,  edible,  but  somewhat  astringent.  They  are  produced  in 
great  abundance  on  the  trunk,  in  panicles  which  are  10  to  40 
centimeters  long  or  longer. 

Semecarpus  gigantifolia  is  a  tree  reaching  a  height  of  15  me- 
ters and  a  diameter  of  50  centimeters.  The  leaves  are  very 
large.  The  flowers  are  small,  and  borne  in  large  numbers  on 
compound  inflorescences. 

This  species  is  common  and  distributed  in  the  forests  from 
Luzon  to  Mindanao. 

Genus  8PONDIA8 
6PONDIAS  PINNATA    (L.  f.)    Kurz.     (Fig.  53).  Llrfs. 

Local  names:  Lannu,  land  (Cagayan) ;  libds  (Bataan,  Tayabas,  Capiz, 
Cotabato,  Zamboanga) ;  Inbds   (Bikol). 

The  fruit  is  rounded,  yellow,  with  a  finely  flavored,  edible  pulp. 
The  leaves  and  fruits  are  sour,  and  are  used  in  stews. 

Spondias  pinnata  is  a  tree  reaching  a  height  of  about  25  me- 
ters and  a  diameter  of  about  60  centimeters.  The  leaves  are 
alternate,  pinnate,  20  centimeters  or  more  in  length ;  the  leaflets 
pointed  at  the  apex,  rounded  or  abruptly  pointed  at  the  base, 
and  7  to  14  centimeters  in  length. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao,  but  apparently  is  not  common. 

Family  SAPINDACEAE 
Genus  CUBILIA 
CUBILIA    BLANCOI    Blume.  KuBILf. 

Local  names:  Atilang  (Nueva  Vizcaya) ;  kamatatalina,  lubilubi  (Rizal) ; 
Jcubili  (Bulacan,  Rizal);  malasdging  (Bulacan) ;  tabas   (Samar). 

The  fruit  is  oval,  about  5  centimeters  long,  and  covered  with 
very  numerous,  pointed  projections.  It  contains  a  nut  of  good 
quality. 

Cubilia  blancoi  is  a  tree  reaching  a  height  of  15  meters  and  a 
diameter  of  50  centimeters.  The  leaves  are  compound  with 
rather  large  leaflets  which  are  smooth  and  pointed  at  both  ends. 
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FIGURE  52.    SEMECARPUS  GIGANTIFOLIA  (MANALU).     XL 
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FIGURE  53.    SPONDIAS  PINNATA    (LIBAS).     X|. 
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FIGURE  54.    EUPHORIA  DIDYMA   (ALUPAG).     Xi. 
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The  flowers  are  small  and  are  borne  on  rather  large  inflorescences. 
This  species  is  distributed  from  Luzon  to  Mindanao. 

Genus  EUPHORIA 

EUPHORIA  DIDYMA  Blanco.     (Fig.  54).  Alupag. 

Local  names:  Alupag  (Mindoro,  Bataan,  Tayabas,  Lanao,  Laguna,  Ma- 
rinduque  Island,  Cavite,  Batangas,  Basilan,  Malani  Island) ;  alupdg-amo, 
bayyet,  bait  (Tayabas) ;  alupdi  (Bulacan,  Mindoro,  Nueva  Ecija,  Pampanga, 
Rizal) ;  alupdk  (Zamboanga,  Bataan,  Rizal) ;  aningudi,  balinkangin,  bakeles 
(Pangasinan) ;  apalung,  marutong,  demopa  (Cagayan) ;  artipdg,  ayupdq 
(Mindoro) ;  arupdi  (Rizal,  Laguna,  Mindoro) ;  bakkaldu  or  bakaldu  (Pan- 
gasinan, Ilocos  Norte  and  Sur,  Zambales) ;  balit  (Negros)  ;  buk-kaldu  (I lo- 
cos Sur,  Abra,  Cagayan,  Isabela) ;  dagingdingan  (Samar) ;  gisihan  (Cavite, 
Batangas);  halupdg  (Polillo,  Laguna,  Tayabas);  kalupdi  (Zambales); 
kandongisol,  panuto  (Masbate) ;  kukuris  (Palawan) ;  lupdk  (Camarines) ; 
Ivpdk  (Cotabato) ;  mamatd  (Olutanga  Island);  matamatd  (Zamboanga); 
usdu,  uldyan   (Leyte). 

The  fruits  are  greenish,  very  rough,  and  occur  in  loose  clus- 
ters. They  are  similar  in  appearance  to  the  Chinese  litchi.  The 
flesh  is  whitish,  sweet,  juicy,  and  of  good  flavor. 

Euphoria  didyma  is  a  tree  reaching  a  height  of  25  meters  and 
a  diameter  of  55  centimeters.  The  leaves  are  alternate  and  com- 
pound. The  flowers  are  small,  whitish  or  yellowish,  and  borne 
on  simple  or  compound  inflorescences. 

This  species  is  very  common  and  widely  distributed  through- 
out the  Archipelago.     It  is  rarely  cultivated. 

EUPHORIA    NEPHELIOIDES    Radlk. 

The  pulp  around  the  seed  is  edible. 

Euphoria  nephelioides  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  40  centimeters.  The  leaves  are 
alternate  and  compound,  with  leathery  leaflets,  which  are  pointed 
at  both  ends. 

This  species  has  been  reported  only  from  Basilan. 

Genus    HEDYACHRAS 
HEDYACHRAS   PHILIPPINENSIS  Radlk. 

The  fruit  of  this  species  is  5  to  6  centimeters  in  diameter, 
shaped  somewhat  like  a  peach,  yellow,  smooth,  thin-skinned, 
fleshy,  subacid,  and  edible  though  a  trifle  astringent,  and  con- 
tains two  large  seeds. 

Hedyachras  philippinensis  is  a  tree  about  15  meters  in  height. 
The  leaves  are  alternate  and  compound  with  4  to  5  pairs  of  op- 
posite leaflets  which  are  pointed  at  the  apex,  rounded  or  pointed 
at  the  base,  and  10  to  12  centimeters  in  length.     The  flowers  are 
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FIGURE  55.    NEPHELIUM  LAPPACEUM    (USAU   OR  RAM B UTAH).    XX. 
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small,  greenish,  with  a  disagreeable  odor,  and  occur  in  con- 
siderable numbers  on  compound  flowering  shoots. 

This  species  is  known  from  only  one  specimen  which  was 
found  growing  wild  on  what  is  now  the  campus  of  the  College 
of  Agriculture  at  "Los  Banos,  Laguna. 

Genus  NEPHELIUM 
NEPHELIUM  LAPPACEUM  L.      (Fig.  55).  UsAu  or  RamBUtAn. 

Local  name:  Usdu  (Jolo). 

The  pulp  of  the  fruit  has  an  excellent  flavor. 

Nephelium  lappaceum  is  a  tree.  The  leaves  are  smooth, 
pointed  at  the  tip,  and  somewhat  rounded  at  the  base.  The 
flowers  are  very  numerous  on  compound  inflorescences.  In  the 
Philippines,  this  species  is  found  only  in  Palawan  and  Jolo.  It 
is  the  well  known  Rambutan  of  the  Malay  region. 

NEPHELIUM   MUTABILE  Blanco.     (Fig.  56).  Bulaia. 

Local  names:  .  Alpdi  (Laguna);  bakaldu  (Pangasinan) ;  baMmbingan 
(Lanao) ;  buldla  (Camarines,  Tayabas,  Laguna,  Rizal) ;  Jeakao-kakao  (Su- 
rigao) ;  karayo  (Mindoro) ;  laguan  (Tayabas) ;  malamputian  (Samar) ; 
marangis  (Cagayan) ;  pangydu  (Rizal). 

The  fruits  are  red,  about  4  centimeters  in  length,  and  com- 
pletely covered  with  numerous,  rather  soft  projections.  The 
flesh  is  white,  abundant,  juicy,  and  of  very  good  flavor.  It 
surrounds  a  single,  rather  large  seed. 

Nephelium  mutabile  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  45  centimeters.  The  leaves  are  al- 
ternate and  compound  with  rather  large,  smooth,  alternate  leaf- 
lets, which  are  pointed  at  both  ends.  The  flowers  are  small, 
and  occur  in  considerable  numbers  on  simple  or  compound  in- 
florescences. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao  and  is  very  common  in  Luzon. 

Family  VITACEAE 
Genus  AMPELOCISSUS 
AMPELOCISSUS   MARTINI    Planch. 

The  fruits  of  this  species  are  borne  in  grape-like  clusters,  are 
somewhat  less  than  a  centimeter  in  diameter,  greenish  salmon 
in  color,  fleshy,  acid,  and  of  fairly  good  flavor. 

Ampelocissus  martini  is  a  large  woody  vine  with  conspicuous 
tendrils.  The  leaves  are  somewhat  hairy,  three-lobed,  with 
toothed  margins,   and  a  russet,   velvety  lower   surface.    The 
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flowers  are  small,  reddish  purple,  and  crowded  on  compound 
flowering  branches. 

This  species  is  distributed  from  Luzon  to  Palawan,  but  is 
apparently  not  abundant. 

Genus  TETRASTlGMA 
TETRASTIGMA   HARMANDII    PI.  AYO. 

Local  names:  Ayo  (Bataan,  Bulacan) ;  ariuat  (La  Union,  Pangasinan, 
Abra) ;  kalit   (Tayabas) ;  iyo   (Bataan). 

The  fruits  are  edible.  The  sour  leaves  and  fruits  are  used 
for  flavoring. 

Tetrastigma  harmandii  is  a  woody  vine  reaching  10  meters 
in  length.  The  stems  are  somewhat  compressed,  rough,  and  1 
to  2.5  centimeters  in  diameter.  It  climbs  by  means  of  simple 
tendrils.  The  leaves  are  alternate  and  compound  with  usually 
3  or  5,  but  sometimes  7  leaflets.  The  leaflets  are  pointed  at  the 
tip,  coarsely  toothed,  smooth,  shiny,  and  5  to  12  centimeters 
in  length.  The  flowering  shoots  are  4  to  10  centimeters  long 
and  wide.  The  flowers  are  pale  green,  fragrant,  and  numerous. 
The  petals  are  about  3.5  millimeters  long.  The  fruit  is  rounded, 
smooth,  fleshy,  and  more  than  a  centimeter  and  a  half  in 
diameter. 

This  species  is  common  in  Luzon  and  is  also  found  in  Mindoro 
and  Leyte.  In  Manila  it  is  occasionally  cultivated  for  orna- 
mental purposes. 

TETRASTIGMA    LOHERI    Gagnep.  BARIUATUAT. 

Local  name:  Bariuatudt  (I locos  Norte). 

The  sour  leaves  are  used  as  flavoring.     The  fruits  are  edible. 

Tetrastigma  loheri  is  a  woody  vine.  It  climbs  by  means  of 
simple  tendrils.  The  leaves  are  alternate  and  compound  with 
3  leaflets  which  are  pointed  at  the  tip,  rounded  or  pointed  at 
the  base,  coarsely  toothed,  $nd  from  7  to  20  centimeters  in  length. 
The  flowers  are  small,  pale  yellow,  and  occur  in  rounded  clusters. 
The  fruits  are  round,  fleshy,  and  about  a  centimeter  in  diameter. 

This  species  is  found  in  Luzon. 

Family  ELAEOCARPACEAE 
Genus  ELAEOCARPUS 
ELAEOCARPUS  CALOMALA  (Blanco)  Merr.  Kalomala, 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  fibers. 

The  fruit  is  oval,  red,  about  2.5  to  3  centimeters  long;  contains 
a  single,  large,  rough  stone,  and  is  edible. 
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FIGURE  57.    DIPLODISCUS  PANICULATUS    (BALOBO).    Xg. 
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Genus    MUNTINGIA 
MUNTINGIA    CALABURA    L.  DATILES. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  fruits  are  round,  smooth,  red,  about  1.6  centimeters  in 
diameter,  sweet,  fleshy,  and  contain  numerous,  small  seeds. 
The  fruits  are  very  commonly  eaten  by  children. 

Family  TILIACEAE 

Genus  CORCHORUS 
CORCHORUS  OLITORIUS  Linn.  PASAU  or  Jute. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  leaves  of  this  species  are  cooked  and  eaten  as  a  vegetable. 

Genus   DIPLODISCUS 
DIPLODISCUS   PANICULATUS  Turcz.      (Fig.  57).  BAL0B6. 

A  description  of  this  species  and  its  local  names  are  given  in 
the  bulletin  on  fibers. 

The  starchy  seeds  when  boiled  have  a  good  flavor.  When  the 
fruits  are  mature  they  can  frequently  be  gathered  in  very  large 
quantities  with  little  labor. 

Genus   GREWIA 
GREWIA  EDULIS  Merr.     (Fig.  58).  Baluk6k. 

Local  names:  Anakseng  (Pangasinan);  bagiod  (Ilocos  Sur) ;  balukok 
(Tagalogr). 

The  fruits  are  about  2  centimeters  in  diameter,  yellowish,  and 
of  good  flavor. 

Grewia  edulis  is  a  small  tree  with  alternate  leaves  which  are 
pointed  at  both  ends.  The  leaves  are  somewhat  hairy,  partic- 
ularly on  the  lower  surfaces. 

This  species  has  been  reported  from  Ilocos  Norte,  Ilocos  Sur, 
Pangasinan,  Nueva  Ecija,  and  Batangas. 

GREWIA  ERIOCARPA  Juss.    (G.  negrosensis)    (Fig.  59).  BAMUAN. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  fibers. 

The  fruit  is  small,  round,  bluish,  and  edible. 

GREWIA  STYLOCARPA  Warb.     (Fig.  60).  KAiftiLING. 

Local  names:  Agdang,  susumbig  (Laguna) ;  apung,  balopo,  kamuling 
Camarines) ;  balobo  (Rizal) ;  balebagun-gubat,  sosong-daldga,  patting 
(Zambales) ;  balit  ( Negro s) ;  balobo  (Lanao) ;  barobo  (Samar) ;  basilalag 
(Isabela);  balsakan  (Tayabas) ;  kalumpit-puti  (Batangas);  lanutan-puti 
(Ticao) ;  lapnisan  (Leyte) ;  makaya  (Palawan) ;  moling-moling  (Tayabas, 
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FIGURE  58.    GREWIA  EDULIS   (BALUKOK).    X». 
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FIGURE  59.    GREWIA   ERIOCARPA    (BARIUAN).    Xl. 
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FIGURE  60.    GREWIA    STYLOCARPA    (KAMULING).     Xi. 
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Camarines) ;  namut  (Cagayan,  Ilocos  Norte) ;  ngano  (Apayao) ;  paoli, 
puled,  pulit  (Cagayan) ;  porong  (Mindoro,  Negros) ;  susumbiik,  susumbik, 
8U8ungbiig  (Bataan). 

The  fruits  have  an  edible  pulp  of  good  flavor. 

Grewia  stylocarpa  is  a  tree  reaching  a  height  of  15  meters 
and  a  diameter  of  30  centimeters.  The  leaves  are  alternate, 
pointed  at  both  ends,  and  up  to  about  25  centimeters  in  length. 
The  flowers  are  small,  yellow,  and  borne  on  compound  in- 
florescences. 

This  species  is  very  common  and  widely  distributed  from 
northern  Luzon  to  southern  Mindanao. 

Family  MALVACEAE 
Genus    HIBISCUS 
HIBISCUS  SURATTENSIS  Linn.  LabuAg. 

Local  names:  Kalitoitoi  (Palawan);  labudg  (Capiz) ;  sabnit,  sapinit 
(Rizal). 

The  acid  leaves  are  cooked  as  a  condiment  with  meat  or  fish. 

Hibiscus  surattensis  is  a  spiny  vine.  The  leaves  are  alternate, 
deeply  lobed,  somewhat  hairy,  have  toothed  margins,  and  are  up 
to  about  7  centimters  in  diameter.  The  flowers  are  large,  yel- 
lowish or  whitish,  and  tinged  with  red. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao. 

Family  STERCULIACEAE 

Genus  STERCULIA 
8TERCULIA   FOETIDA  L.  KALUMPANG. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  resins,  gums,  and  oils. 

The  seeds  are  edible  and  have  a  purgative  effect.  They  are 
flavored  like  cacao,  but  are  not  bitter,  and  are  used  to  adulterate 
cacao. 

STERCULIA  OBLONGATA  R.  Br.      (Fig.  61).  MALAB6HO. 

Local  names:  Bakau  (Mindoro) ;  banilad  (Rizal,  Mindoro) ;  bong  a  (Ta- 
yabas) ;  bunglds  (Rizal) ;  jantdk  (Batanes  Islands) ;  lapnit  (Calayan  Is- 
land) ;  malaboho  (Bataan) ;  malanbanilad  (Samar) ;  malakakdo  (Bataan, 
Laguna) ;  608  or  uos  (Camarines)  ;  pangan  (Mountain  Prov.) ;  saripong- 
pong   ( Sorsogon ) . 

The  fruits  are  red,  inflated,  hairy,  with  a  thick  leathery 
covering,  and  contain  a  number  of  nuts  which  are  eaten  by  the 
people  of  the  Mountain  Province. 

Stercvlia  oblongata  is  a  tree  usually  12  meters  or  less  in  height. 
The  leaves  are  smooth  or  nearly  so,  oblong,  somewhat  pointed 
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FIGURE  61.    STERCULIA  OBLONGATA    (MALABOHO).     Xi. 
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at  the  tip,  rounded  or  heart-shaped  at  the  base,  and  10  to  20 
centimeters  long.  The  flowers  are  5  to  6  millimeters  long,  some- 
what hairy,  and  are  borne  in  large  numbers  in  narrow  panicles 
in  the  axils  of  the  upper  leaves. 

This  species  is  common  and  widely  distributed  from  the  Ba- 
tanes  Islands  to  southern  Mindanao.  It  is  cultivated  only  at 
the  Lamao  Experiment  Station. 

Family  DILLENIACEAE 

Genus  DILLENIA 
DILLENIA   MEGALANTHA  Merr.  Katm6n-BAYANI. 

Local  names:  Katmon  (Leyte,  Sorsogon,  Samar,  Camarines) ;  katmon- 
baydni  (Tayabas). 

The  fruits  are  large  and  rounded.  The  edible  part  is  green, 
fleshy,  and  juicy,  with  an  acid  taste.     It  is  suitable  for  preserves. 

Dillenia  megalantha  is  a  tree  reaching  a  height  of  about  30 
meters  and  a  diameter  of  about  a  meter.  The  leaves  are  very 
large,  and  prominently  toothed.  The  flowers  are  yellow,  and 
about  10  centimeters  in  diameter. 

This  species  has  been  reported  only  from  Tayabas,  Camarines, 
Sorsogon,  Samar,  and  Leyte. 

DILLENIA   PHILIPPINENSIS  Rolfe.      (Figs.  62,  63).  Katm6n. 

Local  names:  Balobay&uak  (Negros) ;  biakdn  (Benguet) ;  dingin  (Zam- 
bales) ;  kalambugi  (Lanao) ;  kambug  (Port  Banga) ;  katmon  (Cagayan, 
Zambales,  Nueva  Ecija,  Pampanga,  Bataan,  Rizal,  Cavite,  Batangas,  Ta- 
yabas, Polillo,  Camarines,  Mindoro,  Sorsogon,  Guimaras  Island,  Masbate, 
Cebu,  Samar,  Agusan,  Cotabato,  Lanao,  Zamboanga,  Basilan) ;  palaU 
(Camiguin  Island);  pamamalien  (Pangasinan). 

The  fruit  is  rounded  and  contains  a  soft,  fleshy,  green  pulp 
which  is  edible,  with  a  flavor  somewhat  like  that  of  an  apple. 
The  fresh  fruit  is  not  particularly  good,  but  owing  to  its  acid, 
juicy  character,  it  is  refreshing  when  eaten  in  the  woods.  It 
makes  an  excellent  sauce  or  jam.  It  is  also  used  for  flavoring 
fish. 

A  red  dye  is  obtained  from  the  bark  of  this  tree. 

Dillenia  philippinensis  is  a  tree  reaching  a  height  of  about 
17  meters  and  a  diameter  of  about  55  centimeters.  The  leaves 
are  leathery,  shiny,  somewhat  oval  in  shape,  and  coarsely  toothed. 
The  flowers  are  showy,  about  15  centimeters  in  diameter,  with 
large,  white  petals. 

This  species  is  very  common  and  widely  distributed  in  the 
Philippine  Islands.  It  is  a  very  ornamental  tree,  but  is  seldom 
cultivated. 
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FIGURE  62.    DILLENIA  PHJL1PPINENSIS   (KATMON).    XJ. 
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DILLENIA   REIFFERSCHEIDIA   F.  Vill.  KATM6N-KALABXu. 

Local  names:  Baldli  or  paldli  (Camarines) ;  katmon  (Rizal,  Laguna, 
Tayabas,  Mindoro,  Negros) ;  katmon-kalabdu  (Tayabas,  Laguna) ;  katmon- 
kadlagdn   ( Sorsogon ) . 

The  fruit  is  green,  fleshy,  and  about  the  size  of  a  small  apple. 
The  edible  portion  is  green,  juicy,  acid,  with  something  of  the 
flavor  of  an  apple.  The  taste  of  the  fruit  is  not  particularly 
good,  but  owing  to  its  acid,  juicy  character,  it  is  refreshing  when 
eaten  in  the  woods.     It  makes  an  excellent  sauce  or  jam. 

Dillenia  reifferscheidia  is  a  tree  reaching  a  height  of  about 
15  meters  and  a  diameter  of  45  centimeters.  The  leaves  are 
alternate,  smooth,  and  very  large.  The  flowers  are  very  large, 
white,  and  showy. 

This  species  is  distributed  from  central  Luzon  to  southern 
Mindanao.  It  occurs  most  abundantly  at  medium  elevations  and 
in  some  places  is  very  common. 

Family  GUTTIFERAE 

Genus  CALOPHYLLUM 

CALOPHYLLUM  INOPHYLLUM  L.  BitAoG  or  PALOMARIA. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  resins,  gums,  and  oils. 

The  thin,  rounded  shells  of  the  seeds  of  CctiophyUum  inophy- 
llum  are  used  as  containers  for  buri  sugar  sold  as  a  confection. 
For  a  description  of  this  sugar  see  the  bulletin  on  palms. 

Genus  GARCINIA. 
GARCINIA   BINUCAO  Choicy.     (Fig.  64).  BlNUKAU. 

Local  names:  Balldk  (Benguet) ;  balukut  (Ilocos  Norte) ;  bangkok  (Zam- 
bales) ;  batuan  (Negros,  Guimaras  Island,  Burias  Island) ;  bilukau  (Rizal, 
Bataan,  Batangas,  Camarines) ;  binukau  (Laguna,  Bataan) ;  buragris 
(Camarines) ;  kamangsi  (Tayabas) ;  hards  (Capiz) ;  kandis  (Palawan)  ; 
kanumai,  kulilem  (Cagayan) ;  maninild  (Albay). 

The  fruits  are  yellowish,  somewhat  rounded,  and  4  centimeters 
or  more  in  diameter.  They  have  a  firm  outer  covering  and  con- 
tain a  very  acid  pulp  and  several  seeds.  The  fruit  is  eaten  by 
the  Filipinos  with  fish. 

Garcinia  binucao  is  a  tree  reaching  a  height  of  about  25  meters 
and  a  diameter  of  about  40  centimeters.  The  leaves  are  opposite, 
smooth,  leathery,  and  from  5  to  12  centimeters  or  more  in  length. 
The  flowers  are  small,  red,  and  borne  in  small  clusters. 

This  species  is  common  and  widely  distributed  throughout 
Luzon  and  the  Visayan  Islands.  It  is  cultivated  only  at  the 
Lamao  Experiment  Station. 
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FIGURE   63.    DILLENIA    PHILIPPMENSIS    (KATMON). 
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FIGURE  64.    QARCINIA  BINUCAO    (BINUKAU).     Xi. 
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FIGURE  65.    GARCINIA    DULCIS    (TAKLANG-ANAK).     X*. 
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GARCINIA  DULCIS  Kurz.      (Fig.  65).  Taklang-ANAK. 

Local  names:  Aloko  (Isabel a) ;  baniti  (Zambales) ;  buneg  (Cagayan, 
Ilocos  Sur,  Pangasinan) ;  gatdsan  (Palawan,  Camarines,  Negros) ;  takldng- 
andk   (Rizal,  Bataan). 

The  fruit  is  yellow,  smooth,  and  about  5  to  7  centimeters  in 
diameter.  It  has  a  firm  outer  covering,  and  a  very  acid,  soft, 
juicy  pulp.     It  is  suitable  for  preserves. 

According  to  Heyne,*  the  fruits  are  rarely  seen  in  the  markets 
of  Batavia,  but  then  in  great  quantities. 

Gardnia  dvlcis  is  a  tree  reaching  a  height  of  about  15  meters 
and  a  diameter  of  about  30  centimeters.  The  leaves  are  op- 
posite, smooth,  leathery,  somewhat  oval  in  shape,  and  12  to  20 
centimeters  or  more  in  length.  The  flowers  are  white,  over  a 
centimeter  in  diameter,  and  borne  in  small  rounded  clusters. 

This  species  is  common  and  widely  distributed  from  northern 
Luzon  to  the  southern  limits  of  the  Philippines.  It  is  not  cul- 
tivated except  at  the  Lamao  Experiment  Station. 

GARCINIA   MINDANAENSIS  Merr.  KarIis. 

Local  names:  Gatdsan,  kari-is  (Bukidnon). 

The  fruit  is  edible. 

Garcinia  mindanaensis  is  a  tree  reaching  a  height  of  about 
10  meters  and  a  diameter  of  about  15  centimeters.  The  leaves 
are  opposite,  pointed  at  both  ends,  13  to  18  centimeters  long, 
and  4  to  8  centimeters  wide.  The  male  flowers  are  red,  and 
occur  in  axillary  fascicles.  The  petals  are  four  in  number,  and 
about  7  millimeters  long. 

This  species  has  been  reported  only  from  Mindanao  and 
Basilan. 

GARCINIA   RUBRA  Merr.     (Fig.  66).  KAMANDfrs. 

Local  names:  Kamandiis  (Laguna,  Mindoro) ;  kamanitiis  (Mindoro); 
kandiis   (Zamboanga). 

The  fruits  are  about  3  centimeters  in  diameter,  somewhat 
rounded  but  flattened,  yellowish  to  red,  fleshy,  and  edible. 

Garcinia  rubra  is  a  tree  reaching  a  height  of  10  meters  and  a 

diameter  of   15   centimeters.     The  leaves   are  opposite,   thin, 

pointed  at  both  ends,  and  6  to  12  centimeters  in  length.     The 

j  flowers  are  small,  borne  in  small,  axillary  clusters  and  are  bright 

i  red. 

This  species  is  distributed  from  northern  Luzon  to  northern 
Mindanao.     It  is  not  in  cultivation. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  3, 
page  264. 
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FIGURE  66.    GARCINIA  RUBRA  (KAMANDIIS).    XL 
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GARCINIA  VENULOSA  Choisy.     (Fig.  67).  GatAsan. 

Local  names:  Bilukau  (Camarines,  Bataan) ;  binukau  (Laguna) ;  bunog 
(Palawan);  bundg  (Cagayan) ;  buneg  (Pangasinan) ;  gatdsan  (Laguna, 
Tayabas) ;  kalokog  (Tayabas) ;  katuri  (Cagayan,  Isabel  a) ;  mangala  (Zam- 
boanga) ;  pedis  (Pampanga) ;  peris  (Cavite,  Batanes) ;  takldng-andk  (La- 
guna, Bataan,  Mindoro). 

The  fruits  are  about  4  to  6  centimeters  in  diameter,  somewhat 
rounded  but  flattened,  and  sour.  The  edible  portion  is  sur- 
rounded by  a  rather  hard  rind  and  contains  several  flat  seeds. 
The  fruit  is  eaten  with  fish  by  Filipinos. 

Garcinia  venvlosa  is  a  tree  reaching  a  height  of  about  15 
meters  and  a  diameter  of  about  40  centimeters.  The  leaves  are 
opposite,  leathery,  smooth,  and  up  to  20  centimeters  or  more  in 
length.  The  flowers  are  fairly  small,  and  borne  in  rather  small, 
rounded  clusters. 

This  species  is  very  common  and  widely  distributed  through- 
out the  Philippines.     It  is  not  cultivated. 

GARCINIA  VIDALII  Merr.  Pfeis. 

Local  names:  Antol  (Mountain  Prov.) ;  bills  (Benguet) ;  bitanhol,  bugalot 
(Sibuyan) ;  bunug  (Pangasinan);  katdpang  (Butuan) ;  paldnge  (Leyte)  ; 
paldngi  (Samar) ;  peres  or  piris  (Rizal). 

The  fruit  is  about  6  centimeters  in  diameter.  It  has  a  firm 
outer  covering,  several  seeds,  and  a  firm,  acid,  fleshy  pulp  with 
a  pleasant  flavor. 

Garcinia  vidalii  is  a  tree  reaching  a  height  of  25  meters  and 
a  diameter  of  90  centimeters.  The  leaves  are  opposite,  smooth, 
leathery,  oval,  usually  notched  at  the  tip,  and  from  10  to  20 
centimeters  or  more  in  length.  The  flowers  are  white,  of  medium 
size,  and  occur  in  clusters. 

This  species  is  distributed  from  the  Mountain  Province  of 
Luzon  to  Mindanao.     It  is  rarely  cultivated. 

Family  FLACOURTIACEAE 

Genus    FLACOURT1A 
FLACOURTIA  RUKAM   Zoll.  et  M.     (Fig.  68). 

Local  names:  Agas-ds  (Dinagat  Island) ;  amai-it  (Polillo) ;  bitongol  (La- 
guna) ;  kalamansdnai,  lalamasali  (Zambales) ;  kalunga  (Benguet) ;  obieng 
(Pangasinan);  salabdgtn  (Cebu). 

The  fruits  are  small,  violet  colored,  fleshy,  subacid,  and  of 
good  flavor. 

According  to  Crevost  and  Lemarie,*  in  Indo-China  this  species 


*  Cat.  Prod,  de  Tlndo-Chine,  page  195. 
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FIGURE  61.    QARCINIA  VENULOSA  (QATASAN).     X*. 
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is  cultivated  for  its  berries,  which  are  the  size  of  large  cherries, 
very  sour,  and  good  for  pies. 

Flacourtia  rukam  is  a  tree  reaching  a  height  of  about  20  meters 
and  a  diameter  of  about  30  centimeters.  The  leaves  are  from 
5  to  15  centimeters  in  length,  the  apex  pointed,  the  base  rounded 
or  pointed.  The  young  stems  are  very  rough.  The  flowers 
are  very  small  and  occur  in  clusters  in  the  axils  of  the  leaves. 

This  species  is  distributed  from  Benguet  to  the  southern  limits 
of  the  Archipelago. 

FLACOURTIA   INDICA    (Burm.  f.)    Merr.     (Fig.  69). 

Local  names:  Bitongol  (Tarlac,  Rizal) ;  bolong  (Mindoro) ;  palutan 
(Cagayan). 

Ihe  fruit  is  rounded,  fleshy,  purple  or  nearly  black,  smooth, 
and  1  centimeter  in  diameter.  The  pulp  is  fleshy,  edible,  and 
has  an  agreeable  flavor. 

Flacourtia  indica  is  a  shrub  or  small  tree  reaching  a  height 
of  8  meters  and  a  diameter  of  about  15  centimeters.  This  tree 
is  armed  with  scattered,  slender  spines  which  are  often  2  cen- 
timeters in  length.  The  leaves  are  alternate,  pointed  at  the 
base,  and  rounded  at  the  tip.  The  edges  of  the  leaves  are 
toothed  with  rounded  lobes.  The  flowers  are  white,  occur  singly 
or  in  pairs  in  the  axils  of  the  leaves  or  terminate  short  branchlets. 
They  are  about  5  millimeters  in  diameter. 

This  species  has  been  reported  from  the  following  provinces: 
Cagayan,  Isabela,  Tarlac,  Zambales,  Bataan,  Rizal,  and  Mindoro. 

FLACOURTIA  EUPHLEB1A  Merr.  LAN  AGON. 

Local  name:  Lanagon  (Mindanao). 

1  he  fruits  occur  singly  or  in  small  clusters  in  the  leaf  axils, 
are  1  to  1.25  centimeters  in  diameter,  and  edible. 

Flacourtia  euphlebia  is  a  tree-like  shrub,  about  5  meters  in 
height,  with  a  trunk  about  10  centimeters  in  diameter.  The 
leaves  are  alternate,  the  larger  ones  about  25  centimeters  long 
by  10  centimeters  wide.  The  margins  are  finely  or  coarsely 
toothed. 

This  species  is  reported  only  from  Mindanao  and  is  apparently 
rare. 

Genus  PANGIUM 
PANG1UM    EDULE   Reinw.     (Fig.   70).  Pangl 

Local  names:  Pdngi  (Negros,  Samar,  Iloilo,  Camarines,  Albay,  Sorso- 
gon,  Cebu,  Palawan);  malapangi  (Davao). 

The  fruit  is  large,  brown,  and  contains  several  seeds  embedded 
in  a  yellowish,  edible  pulp.  The  fresh  seeds  are  poisonous,  but 
are  rendered  edible  by  steeping  in  water. 


Digitized  by  VjOOQlC 


DESCRIPTIONS  OF  SPECIES 


127 


FIGURE  68.    FLACOURTIA  RUKAM.     Xi. 
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FIGURE  69.    FLACOURTIA  SEPIARIA.    Xl. 
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FIGURE  70.    PANQIUM   EDULE   (PArf&l).    X|. 
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Pangium  edule  is  a  tree  reaching  a  height  of  about  25  meters 
and  a  diameter  of  about  50  centimeters.  The  leaves  are  very 
large,  smooth,  entire  or  lobed,  pointed  at  the  apex,  and  rounded 
or  heart-shaped  at  the  base.  The  flowers  are  yellowish  green, 
have  a  faint  odor,  and  are  borne  on  compound  inflorescences. 

This  species  is  distributed  from  southern  Luzon  to  southern 
Mindanao. 

Family  BEGONIACEAE 

Genus   BEGONIA 
BEGONIA   Spp. 

The  acid  stems  of  various  species  of  Begonia  are  eaten  as  a 
flavoring  with  meat  and  fish. 

Family  ELAEAGNACEAE 

Genus   ELAEAGNU8 
ELAEAGNU8  PHILIPPEN8I8  Perr.  AunSaRO. 

Local  names:  Alingdro  (Rizal,  Cavite,  Batangas,  Laguna) ;  banaken 
(Batangas) ;  kamagsd   (Laguna)  ;  lingaro  (Rizal) ;  mala-imus   (Negros). 

The  fruit  of  this  plant  when  ripe  is  sweet  and  edible. 

Elaeagniis  philippensis  is  a  shrubby  vine  with  small,  alter- 
nate leaves,  which  are  pointed  at  both  ends.  The  lower  surfaces 
are  thickly  dotted  with  scales.  The  flowers  are  small  and  in- 
conspicuous. 

This  species  is  distributed  throughout  the  Philippines  and  is 
common  in  the  northern  provinces. 

Family  SONNERATIACEAE 

Genus  SONNERATIA 
80NNERATIA  ALBA  Sm.  PEDADA. 

A  description  of  this  species  and  its  local  names  are  given 
in  the  bulletin  on  mangrove  swamps. 

The  fruit  is  slightly  acid,  is  used  as  an  article  of  food,  and 
also  for  making  vinegar. 

Family  COMBRETACEAE 

Genus   TERM  IN  ALIA 
TERM  IN  ALIA  CATAPPA  L.  TAliSAI. 

A  description  and  figure  of  this  species  and  its  local  names 
are  given  in  the  bulletin  on  resins,  gums,  and  oils. 

The  fruit  is  3  to  6  centimeters  long,  somewhat  flattened,  ellip- 
soid in  outline,  prominently  keeled  along  the  sides,  and  contains 
an  edible  seed  of  good  flavor.  It  is,  however,  difficult  to  extract 
the  seed  from  the  fruit. 
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J.ViUn  del. 

FIGURE  71.    TERMINALIA  EDULIS   (KALUMPIT). 
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TERMINALIA  EDULI8  Blanco.     (Fig.  71).  KalumpIt. 

Local  names:  Alupi,  kalupe,  kalupi,  kalusit  (Cagayan) ;  anagep  (Ilocos 
Sur) ;  bdgu  (Butuan) ;  bdho  (Palawan);  balisayin,  malagdbi  (Mindoro); 
bar  axes  (Palawan) ;  basi  (Nueva  Ecija) ;  bisal  (Bulacan) ;  dalinsi  (Taya- 
bas,  Laguna)  ;  di&i  (Nueva  Vizcaya) ;  gayumdhin  (Zambales) ;  gisit  (Nueva 
Vizcaya) ;  kalamansdnai  (Rizal) ;  kalautit  (Nueva  Vizcaya,  Ilocos  Sur, 
Benguet,  Pangasinan,  Cagayan) ;  kalomdgon,  kalomdnog  or  kalumdngon 
(Masbate,  Samar,  Camarines,  Sorsogon) ;  kalumpit  (Mindoro,  Zambales, 
Tarlac,  Bulacan,  Laguna,  Masbate,  Zamboanga,  Bataan,  Tayabas,  Rizal, 
Cagayan,  Camarines) ;  kalupi,  kalurig  (Cagayan) ;  kalusi,  kalusit  (Ilocos 
Sur,  Cagayan) ;  kamaris  (Palawan) ;  kayumayen  (Zamboanga) ;  kotmok 
(Camarines);  magtalisai  (Sorsogon,  Masbate,  Bisayas) ;  sdkat  (Laguna); 
sdket  (Pangasinan) ;  tako  (Northern  Luzon) ;  talisai  (Sulu) ;  tangdl  (Ca- 
marines);  taya-tdya  (Guimaras  Island). 

The  fruits  are  about  3  centimeters  wide,  smooth,  dark  red, 
fleshy,  and  acid,  and  should  make  a  good  preserve. 

Terminalia  edvMs  is  a  tree  reaching  a  height  of  about  35  meters 
and  a  diameter  of  about  a  meter.  The  leaves  are  from  6  to  15 
centimeters  in  length,  smooth,  and  pointed  at  both  ends.  The 
flowers  are  small,  yellowish  white,  and  are  borne  on  slender 
spikes  which  grow  from  the  axils  of  the  leaves. 

This  species  is  very  common  and  widely  distributed  in  the 
forests  from  northern  Luzon  to  southern  Mindanao.  It  is  not 
known  to  be  cultivated  except  at  the  Lamao  Experiment  Station. 

Family  MYRTACEAE 
Genus   EUGENIA 
EUGENIA  AHERNIANA  C.  B.  Rob.  TuL-ANAN. 

Local  names:  Hangos  (Surigao) ;  lusunan  (Zamboanga);  lakkdngan 
(Cagayan) ;  magkono,  sambonotan,  tul-dnan  (Samar) ;  malabaydbas  (La- 
guna) ;  rukrukso  (Cagayan). 

The  fruits  are  rounded,  about  2.5  centimeters  in  diameter, 
yellow,  and  edible. 

Eugenia  aherniana  is  a  tree  reaching  a  height  of  about  20 
meters  and  a  diameter  of  about  45  centimeters.  The  leaves  are 
opposite,  smooth,  oval,  somewhat  pointed  at  both  ends,  and  from 
6  to  12  centimeters  in  length.  The  flowers  occur  singly  in  clus- 
ters in  the  axils  of  the  leaves,  including  those  of  the  terminal 
and  fallen  leaves.  They  are  white,  fragrant,  and  about  1.5  cen- 
timeters in  breadth. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao.     It  is  not  in  cultivation. 
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FIGURE  72.    EUGENIA  CALUBCOB   (KALUBKUB).     Xi. 
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EUGENIA  AQUEA  Burm.  f.  TAMBfS. 

Local  names:  Marabayabas,  tambis  (Samar). 

The  fruits  are  edible. 

Eugenia  aquea  is  a  tree  reaching  a  height  of  30  meters  and 
a  diameter  of  about  70  centimeters.  The  leaves  are  smooth, 
pointed  at  both  ends,  and  from  5  to  15  centimeters  in  length. 

This  species  is  found  in  Samar. 

EUGENIA  CALUBCOB  C.  B.  Rob.     (Fig.  72).  Kalubkub. 

Local  names:  Addng,  andang  (Isabela) ;  balanga,  kaupkup,  tuoi  (Min- 
doro) ;  barabdk  (Ilocos  Sur,  Union) ;  kalogkog  (Nueva  Ecija,  Rizal,  Ta- 
yabas,  Samar) ;  kalubkub  (Laguna,  Rizal,  Batangas,  Tayabas) ;  karokob 
(Camarines) ;  kayokog,  tampoi  (Tayabas) ;  kupkup  (Pampanga) ;  lambug 
(Agusan) ;  makopa  (Laguna) ;  malaigang,  tambis  (Negros  Occidental) ; 
malakopa  (Laguna,  Negros  Occidental) ;  malaruhat  (Nueva  Ecija,  Min- 
doro) ;  panglumb&ien  (Isabela,  Tar  lac) ;  tampoi,  tamputi  (Bulacan,  Taya- 
bas). 

The  fruits  are  4  to  5  centimeters  long,  greenish,  and  edible, 
with  a  good  flavor. 

Eugenia  calubcob  is  a  tree  reaching  a  height  of  about  25  meters 
and  a  diameter  of  about  90  centimeters.  The  leaves  are  oppo- 
site, smooth,  pointed  at  the  apex,  and  rounded  or  heart-shaped 
at  the  base.  The  petioles  are  short.  The  flowers  are  white,  3 
to  4  centimeters  in  diameter,  and!  borne  on  compound  inflores- 
cences with  few  to  many  flowers. 

This  species  is  very  common  and  widely  distributed  in  the 
forests  of  the  Philippines  from  the  Batanes  Islands  to  northern 
Mindanao.     It  is  rarely  cultivated. 

EUGENIA  CUMINI   (Linn.)  Merr.  (E.  jambolana  Lam.)  DuhaT. 

Local  names:  Duhat  (Nueva  Ecija,  Tarlac,  Pampanga,  Zambales,  Ba- 
taan,  Rizal,  Manila,  Laguna,  Batangas,  Tayabas,  Mindoro,  Negros,  Cebu, 
Palawan) ;  longboi  (Cagayan,  Abra,  Ilocos  Sur,  Union) ;  lumboi  (Ilocos 
Norte,  Bataan,  Tarlac,  Rizal,  Pampanga,  Camarines,  Guimaras  Island, 
Cebu). 

The  fruit  is  oval  or  elliptical,  dark  purple  or  nearly  black,  1.5 
to  2  centimeters  long,  fleshy,  and  contains  a  single  large  seed. 
When  fully  ripe  the  flavor  is  very  agreeable,  somewhat  like  that 
of  a  cherry,  but  more  astringent.  Duhat  makes  a  delicious  fruit 
ice.     This  fruit  is  a  favorite  with  the  Filipinos. 

Eugenia  cumini  is  a  tree  4  to  15  meters  in  height.  The  leaves 
are  opposite,  smooth,  shiny,  leathery,  and  somewhat  oval  in 
shape.     The  flowers  are  pink  or  nearly  white,  and  occur  in  con- 
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FIGURE  73.    EUGENIA  CURRANII    (LIPOTE).     Xg. 
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siderable  numbers  on  compound  inflorescences  which  are  mostly 
below  the  leaves. 

This  species  is  apparently  introduced  in  the  Philippines,  but 
is  common  and  widely  distributed  in  open  places  and  second- 
growth  forests.  It  is  one  of  the  most  numerous  trees  in  the 
early  stages  of  the  invasion  of  grass  areas  by  second-growth 
forests. 

EUGENIA  CURRANII  C.  B.  Rob.     (Fig.  73).  Lip6te. 

Local  name:  £got  or  igot  (Samar) ;  lipdte  (Laguna). 

The  fruit  is  rather  small,  but  edible. 

Eugenia  curranii  is  a  tree  reaching  a  height  of  about*  15  me- 
ters and  a  diameter  of  about  30  centimeters.  The  small 
branches  are  distinctly  four-angled  and  more  or  less  swollen 
at  the  nodes.  The  leaves  are  opposite,  smooth,  pointed  at  the 
apex,  somewhat  heart-shaped  at  the  base,  20  to  25  centimeters 
in  length,  and  6  to  8  centimeters  wide.  The  flowers  are  white, 
over  1.5  centimeters  in  width,  and  occur  in  clusters  on  the 
trunks  and  branches. 

This  species  has  been  reported  only  from  Laguna  and  Samar. 
It  is  not  cultivated. 

EUGENIA   MANANQUIL  Blanco.     (Fig.  74).  MANANGKfL. 

Local  names:  Ansa  (Pangasinan) ;  babd  (Bon toe) ;  bagabag  (Pam- 
panga) ;  bua-bua,  mungilkil  (Mindoro);  bungkulan,  malaruhat  f  Laguna); 
dambohdla  (Cavite,  Batangas) ;  gorong-gong  (Isabel a) ;  kagoko  (Lanao, 
Leyte) ;  kaguku,  tambis,  tambi,  lugis,  kagukug  (Cotabato) ;  malahdgis 
(Sorsogon) ;  malaigang  (Negros)  ;  marabaydbas  (Cagayan) ;  midbid,  ma- 
kadsim  (Tayabas) ;  modbod,  mitbid  (Camarines) ;  mitbit  (Davao) ;  pang- 
longboien,  kopakopa  (Ilocos  Sur) ;  pasdso   (Rizal) ;  tangus   (Agusan). 

The  fruits  are  borne  in  large  numbers,  are  about  4  centimeters 
long,  ovoid,  red,  fleshy,  acid,  and  of  good  flavor. 

Eugenia  mananquil  is  a  tree  reaching  a  height  of  about  30 
meters  and  a  diameter  of  about  120  centimeters.  The  leaves 
are  opposite,  smooth,  pointed  at  both  ends,  and  from  6  to  12  cen- 
timeters in  length  or  longer.  The  flowers  are  pink  and  yellowish 
white,  fragrant,  about  1.5  centimeters  in  diameter,  and  grow  in 
clusters  on  the  trunks  and  large  branches. 

This  species  is  very  common  and  widely  distributed  in  the 
forests  of  the  Philippines  from  the  northern  part  of  Luzon  to 
the  Sulu  Archipelago. 

EUGENIA  POLYCEPHALOIDES  C.  B.  Rob.  MAIGANG. 

Local  names:  Bali' gang  (Camarines,  Albay) ;  balasugan,  magtalulong 
(Cagayan);  igot  (Samar);  lipdte  (Laguna);  lipute,  pilduai  f  Tayabas ) ; 
maigdng  (Leyte). 

The  fruit  is  rounded,  a  little  more  than  a  centimeter  in  diam- 
eter, and  has  a  color  and  flavor  similar  to  that  of  the  common 
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FIGURE  74.    EUGENIA   MANANQUIL    (MANANGKIL).    X*. 
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duhat  (Eugenia  cumini) ,  but  is  less  sweet  and  juicy.  It  makes 
a  delicious,  tart  jelly. 

Eugenia  polycephaloides  is  a  tree  reaching  a  height  of  about 
25  meters  and  a  diameter  of  about  90  centimeters.  The  small 
branches  are  four-angled.  The  leaves  are  opposite,  smooth, 
pointed  at  the  apex,  somewhat  heart-shaped  at  the  base,  and  12 
to  20  centimeters  or  more  in  length.  The  flowers  are  white, 
fragrant,  and  borne  in  rather  large  clusters  on  compound  in- 
florescences which  occur  below  the  leaves. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao.     It  is  not  cultivated. 

EUGENIA  XANTHOPHYLLA  C.  B.  Rob.      (Fig.  75).  MALATAMPtil. 

Local  names:  Apndg,  lapinig  (Sorsogon) ;  balakbak,  baloklok  (Zambales) ; 
barakbdk  (Ilocos  Sur,  Nueva  Ecija) ;  bislot,  tampoi-gubat  (Rizal) ;  kayog- 
pog,  kayokos,  kayugkok,  malayambo  (Tayabas) ;  malatampui  (Negros  Occi- 
dental);  panglumbuyen  (Pangasinan) ;  tampoi  or  tampui  (Mindoro). 

The  fruits  are  about  2  or  2.5  centimeters  in  diameter,  and 
edible. 

Eugenia  xanthophylla  is  a  tree  reaching  a  height  of  about  20 
meters  and  a  diameter  of  about  50  centimeters.  The  leaves  are 
opposite,  smooth,  pointed  at  both  ends,  and  from  7  to  15  centi- 
meters or  more  in  length.     The  flowers  are  white. 

This  species  is  widely  distributed  in  the  forests  of  Luzon  and 
the  Visayan  Islands. 

Genus   P8IDIUM 

PSIDIUM    GUAJAVA  L.      (Fig.   76).  GuAVA  OR  BAYABAS. 

Local  names:  Baydbas  (Manila,  Nueva  Ecija,  Laguna,  Cagayan,  Abra, 
Bulacan,  Union,  Benguet,  Bataan,  Polillo,  Mindoro,  Cebu,  Tayabas,  Tarlac, 
Pampanga,  Leyte) ;  bay  duos  (Camarines) ;  guava  (Cagayan) ;  guaydbas 
(Laguna,  Bataan);  guy  abas  (Bon  toe). 

The  fruit  is  rounded,  4  to  5  centimeters  long,  and  is  green, 
turning  yellow  when  ripe.  The  outer  covering  is  firm  and  en- 
closes a  pink  or  nearly  white,  aromatic,  edible  pulp  in  which 
very  numerous  seeds  are  embedded.  The  fruit  is  a  favorite  with 
the  Filipinos  and  is  extensively  used  in  the  manufacture  of  jellies. 

Psidium  guajava  is  a  small  tree  reaching  a  height  of  about  8 
meters.  The  branches  are  four-angled.  The  leaves  are  opposite, 
somewhat  hairy,  oval,  and  usually  pointed  at  both  ends.  The 
flowers  are  white,  showy,  and  borne  in  panicles  of  from  one  to 
three  flowers.     The  petals  are  1.5  to  2  centimeters  in  length. 

This  species  is  very  common  and  widely  distributed  in  open 
places  and  second-growth  forests  in  the  lowlands  throughout  the 
Archipelago,  and  is  also  cultivated. 
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FIGURE  75.    EUGENIA  XANTHOPHYLLA    (MALATAMPUI).    XJ. 
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Genus  RHODOMYRTUS 
RHODOMYRTU8  TOMENTOSA   Hassk. 

The  fruit  is  surrounded  by  a  small  pulp  which  is  edible. 

Rhodomyrtus  tomentosa  is  a  shrub.  The  leaves  are  opposite, 
8  to  7  centimeters  in  length,  leathery,  pointed  at  the  base,  rounded 
or  slightly  pointed  at  the  tip,  and  with  the  under  surfaces  hairy. 

This  species  is  found  only  in  northern  Luzon  and  the  Eabu- 
yanes  Islands. 

Family  ERICACEAE 

Genus  VACCINIUM 
VACCINIUM    MYRTOIDES    (Blume)    Miq.     (Fig.   77). 
Local  name:  Gatmo  (Benguet). 

The  fruit  is  a  blueberry  very  similar  to  the  blueberries  of 
America.  It  has  an  excellent  taste  and  makes  fine  preserves 
and  pies. 

Vaccinium  myrtoides  is  a  shrub.  The  leaves  are  alternate, 
leathery,  2  to  2.5  centimeters  in  length,  pointed  at  the  tip,  and 
rounded  or  pointed  at  the  base.  The  flowers  are  small,  and 
whitish  or  purplish. 

This  species  is  distributed  from  Luzon  to  Mindanao  and  is 
common  in  Benguet,  Luzon. 

VACCINIUM    WHITFORDII    Merr.  Katmo. 

Local  names:  Faf along  (Bon  toe) ;  katmo  (Benguet);  hisong  (Lepanto) ; 
parukapol  (Neva  Ecija). 

The  fruits  are  produced  singly  in  the  axils  of  the  leaves.  They 
are  small,  black,  juicy,  subacid,  sweet,  and  of  good  quality. 

Vaccinium  whitfordii  is  a  shrub  or  small  tree  1  to  5  meters 
in  height  or  taller.  The  leaves  are  about  1.5  centimeters  in 
length  and  5  millimeters  wide.     The  flowers  are  small  ahd  red. 

This  species  is  found  in  the  northern  part  of  Luzon,  particu- 
larly in  the  Mountain  Province,  and  also  in  Mindoro,  Leyte, 
and  Occidental  Negros.     It  is  not  cultivated. 

Family  MYRSINACEAE 

Genus  ARDISIA 

ARDISIA   BOI88IERI   A.  DC.  TAGPO. 

Local  names:  A piot  (Agusan)  ;  kanai  (Palawan);  katagpo  (Batangas); 

katatbum,  pataktol    (Pampanga) ;    kolagpung-puld    (Zambales) ;    liputing- 
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FIGURE  76.    PSIDIUM  GUAJAVA   (GUAVA  OR  BAYABAS).    Xh 
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gubat,  malayambo,  pingit  (Tayabas) ;  malaranum  (Nueva  Ecija) ;  mulang 
(Cagayan) ;  oksar  (Ilocos  Norte) ;  tagpung-puld  (Rizal) ;  tagpo  (Bulacan, 
Laguna) ;  tukdl  (Laguna). 

The  flowers  and  fruits  are  cooked  as  a  flavoring  with  fish. 

Ardisia  boissieri  is  a  small  tree  reaching  a  height  of  about 
10  meters  and  a  diameter  of  15  centimeters.  The  leaves  are 
alternate,  rather  slender,  and  pointed  at  both  ends.  The  flowers 
are  borne  on  compound,  terminal  or  lateral  inflorescences  and 
are  about  a  centimeter  in  length.  They  are  white  or  pink,  and 
fragrant.  The  stalks  are  about  3  centimeters  long.  The  fruits 
are  dark  blue  or  purple,  rounded,  and  less  than  a  centimeter  in 
diameter. 

This  species  is  very  common  and  is  distributed  from  Luzon 
to  Mindanao. 

Genus   EMBELIA 
EMBELIA    PHILIPPINENSI8  A.   DC. 

Local  names:  Binurok  (Iloko);  bisalak,  bisudak  (Igorot  in  Benguet) ; 
dekai-dekaiang  (Bukidnon) ;  palongpong  (Iloko) ;  pongp&ng  (Igorot  in 
Bon  toe) . 

The  acid  leaves  are  eaten  with  fish. 

Embelia  philippinensis  is  a  woody  vine,  the  old  stems  of  which 
are  spiny.  The  leaves  are  alternate,  leathery,  smooth,  and  from 
7  to  14  centimeters  in  length.  The  flowers  are  small,  whitish, 
and  occur  in  considerable  numbers  on  compound  inflorescences. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao. 

Family  SAPOTACEAE 

Genus  BA8SIA 
BA88IA  OBOVATI FOLIA  Merr. 

Local  name:  Maniknik  (Camarines). 

The  fruit  of  this  species  resembles  the  chico  (Achras  sapota 
L.)  but  it  is  about  twice  as  large,  and  has  a  light-colored  skin, 
which  is  thin  and  rough.  The  flesh  fe  like  that  of  the  chico  in 
color,  consistency  and  flavor ;  while  the  seeds  are  also  similar. 

Bassia  obovatifolia  is  a  tree  about  20  meters  in  height.  The 
leaves  are  leathery,  rounded  at  the  tip,  pointed  at  the  base,  larger 
near  the  tip  than  near  the  base,  7  to  12  centimeters  long,  and  4  to 
6.5  centimeters  wide. 

This  species  has  been  reported  only  from  Camarines. 
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FIGURE  77.     VACCINIUM    MYRTOIDES.    X3 
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Genus   MIMUSOP8 
MIMUSOPS  PARVI FOLIA  R.  Br.      (Fig.  78).  Bansalagin. 

Local  names:  Bansalagin  (Tayabas,  Masbate,  Palawan,  Mindoro,  Cavite, 
Batangas,  Camarines,  Union,  Ticao  Island,  Bataan,  Cotabato,  Zamboanga) ; 
bansaidgon  (Sibuyan,  Masbate,  Negros) ;  gatdsan  (Nueva  Ecija) ;  gasdtan- 
muldto  (Ilocos  Sur) ;  lingo-lingo,  ligaydn,  bansaldgin-mujer,  uldyan  (Zam- 
boanga) ;  pagpdgan  (Cagayan,  Palaui  Island) ;  pappdgan  (Cagayan) ;  pd- 
sak  (Nueva  Ecija,  Tarlac,  Pampanga) ;  tagdtoi  (Bulacan) ;  talipopo 
(Culion). 

The  fruit  is  oval,  about  3  centimeters  long,  and  reddish  or 
yellowish.  It  has  a  firm  outer  covering,  and  contains  a  single 
seed  surrounded  by  a  fleshy,  aromatic,  edible  pulp. 

Mimusops  parvifolia  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  90  centimeters.  The  leaves  are 
alternate,  smooth,  pointed  at  both  ends,  and  from  4  to  10  centi- 
meters in  length.  The  flowers  are  rather  small,  white,  and 
fragrant.  The  inner  bark  is  red  and  contains  a  sticky,  milky 
sap. 

This  species  is  very  common  and  widely  distributed  in  the 
forests  froiri  northern  Luzon  to  the  southern  limits  of  the  Ar- 
chipelago.    It  is  rarely  cultivated. 

Genus  PALAQUIUM 
PALAQUIUM    PHILIPPENSE  C.  B.  Rob.      (Fig.  79).  MALAKKALAK. 

Local  names:  A  gas,  alakd,  manimparog  (Mindoro) ;  alakdak  (Cavite, 
Rizal,  Batangas,  Laguna,  Bataan,  Tayabas,  Mindoro,  Pampanga) ;  apaka- 
pakd,  bitok  (Isabela) ;  arakd  (Cagayan) ;  baniti  (Bataan) ;  dulitan-takld- 
ban,  malaputat  (Tayabas) ;  malakmdlak  (Zambales) ;  malasaputi  (Pam- 
panga) ;  manogtalisai  (Cagayan) ;  ndto-puld  (Albay) ;  pakdran,  palak-pdlak 
(Bataan,  Pangasinan,  Pampanga,  Bulacan,  Tarlac,  Zambales). 

The  fruit  is  oval,  about  3  or  4  centimeters  or  more  in  length, 
contains  a  single  seed,  and  is  edible. 

Palaquium  phUippense  is  a  tree  reaching  a  height  of  about  25 
meters  and  a  diameter  of  about  80  centimeters.  The  leaves  are 
usually  16  centimeters  or  more  in  length.  The  lower  surfaces 
are  very  striking,  being  velvety  and  russet  colored.  The  flowers 
are  about  1.5  centimeters  in  length,  and  are  borne  on  long  stalks 
in  small  clusters.  The  corolla  is  white,  the  calyx  brown  and 
velvety. 

This  species  is  very  common  and  widely  distributed  from 
northern  Luzon  to  southern  Mindanao.  It  is  cultivated  only  at 
the  Lamao  Experiment  Station. 
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FIGURE  78.    MIMUSOPS    PARVIFOLIA   (BANSALAGIN).    Xi. 
169443 io 


Digitized  by  VjOOQlC 


146 


WILD  POOD  PLANTS  OF  THE  PHILIPPINES 


FIGURE  79.    PALAQUIUM   PHILIPPENSE   (MALAKMALAK). 
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FIGURE  80.    DIOSPYROS   DISCOLOR    (KAMAGONG).    Xi 
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Family  EBENACEAE 

Genus  DI08PYR08 

DIOSPYR03  DISCOLOR  Willd.     (Figs.  80,  81).     Camag6n  *  or  Kamag6ng. 

Local  names:  Baling-agtd  (Cagayan);  kamagong  (Pangasinan,  Zamba- 
les,  Nueva  Ecija,  Manila,  Cavite,  Batangas,  Tayabas,  Camarines,  Albay, 
Laguna,  Sorsogon,  Mindoro,  Leyte,  Dinagat  Island,  Surigao,  Agusan) ; 
iiom-itom,  malasantol  (Butuan) ;  Human  (Leyte) ;  kamdya  (Batanes 
Island) ;  mabulo  (Cagayan,  Ilocos  Norte,  Union,  Zambales,  Pampanga,  Ri- 
zal,  Bataan,  Cavite,  Nueva  Ecija,  Manila,  Guimaras  Island) ;  tdlang 
(Rizal,  Bataan,  Pampanga). 

The  fruits  are  large,  rounded,  fleshy,  densely  covered  with 
brown  hairs,  and  have  a  disagreeable  odor.  They  contain  a 
few  rather  large  seeds.  The  fruits  are  edible  and  have  a  good 
flavor. 

Diospyros  discolor  is  a  tree  reaching  a  height  of  about  25  to 
32  meters  and  a  diameter  of  60  to  80  centimeters.  The  leaves 
are  alternate,  leathery,  pointed  at  the  apex,  round  or  pointed 
at  the  base.  The  upper  surface  is  green  and  shiny;  the  lower 
covered  with  soft,  pale  hairs. 

This  species  is  common  and  widely  distributed  in  the  forests 
of  the  Philippines  from  Luzon  to  the  southern  limits  of  the 
Sulu  Archipelago.  It  is  frequently  cultivated  for  its  edible 
fruit,  which  is  widely  known  as  mab61o  or  mabulo. 

Family  APOCYNACEAE 
Genus  OCHROSIA 
OCHROSIA  LITTORALIS  Merr. 

Local  names:  Labusei   (Sibutu  Island);   pakoidan    (Cagayan). 

The  fruits  are  united  at  the  base,  2.5  to  4  centimeters  long, 
and  1  to  1.5  centimeters  in  diameter.  The  outer  part  is  fleshy 
and  covers  a  stone  containing  edible  seeds. 

Ochrosia  littoralis  is  a  tree  2  to  10  meters  in  height.  The 
leaves  occur  in  whorls  of  three  or  four,  and  are  smooth,  pointed 
at  both  ends,  6  to  8  centimeters  long,  and  2  to  2.5  centimeters 
wide ;  the  petioles  4  to  5  millimeters  long  or  shorter.  The  flowers 
are  yellow  and  have  a  slender,  cylindrical  corolla-tube,  which  is 
about  6  millimeters  long. 

This  species  is  distributed  from  northern  Luzon  to  the  southern 
part  of  the  Sulu  Archipelago. 

*  The  Spanish  pronunciation  and  spelling  of  the  native  Kamagong. 
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FIGURE  81.    DIOSPYROS  DISCOLOR   (KAMAGONG) 
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OCHROSIA  OPP03ITI  FOLIA  (Lam.)   K.  Sch.  GinlIn. 

Local  name:  Ginlin  (Basilan). 

The  fruit  contains  an  edible  seed. 

Ochrosia  oppositifolia  is  a  fairly  large  tree.  The  leaves  are 
thick,  pointed  at  the  base,  and  abruptly  pointed  at  the  tip. 

This  species  has  been  reported  only  from  Mindanao  and 
Basilan. 

Family  ASCLEPIADACEAE 

Genus  TELOSMA 
TELOSMA  PROCUMBENS    (Blanco)    Merr. 

Local  names:  Dukep  (Union);  latok  (Bataan). 

The  immature  fruits  are  cooked  and  eaten  as  a  vegetable. 

Telosma  procumbens  is  a  somewhat  woody  vine  with  slender, 
rounded,  slightly  hairy  branches.  The  leaves  are  8  to  13  cen- 
timeters long  and  3  to  8  centimeters  wide,  thin,  slightly  hairy 
on  the  lower  veins,  pointed  at  the  tip ;  the  base  rounded,  straight 
or  slightly  heart-shaped.  The  flowers  are  greenish  yellow,  odor- 
less,  and  about  1.5  centimeters  in  length.  The  fruits  are  about 
15  centimeters  long  and  contain  flat  seeds  which  have  many 
soft,  white  hairs. 

This  species  is  widely  distributed  in  thickets  at  low  altitudes 
from  northern  Luzon  to  southern  Mindanao. 

Family  CONVOLVULACEAE 

Genus   IPOMOEA 
IPOMOEA   REPTANS  Poir.  Kangk6ng. 

Local  names:  Baldngog  (Abra,  Ilocos  Sur) ;  galatgdt  (Ilocos  Norte); 
kangkong  (Pangasinan,  Bulacan,  Pampanga,  Bataan,  Rizal,  Manila,  La- 
guna,  Tayabas,  Camarines,  Albay,  N.  Mindoro) ;  tangkong  (Cagayan,  S. 
Mindoro,  Leyte,  Cuyo  Islands,  Cotabato) ;  tangkung   (Zamboanga). 

The  young  leaves  and  stems  are  boiled  and  eaten  as  a  vegetable. 
They  have  a  slightly  purgative  effect. 

Ipomoea  reptans  is  a  smooth  vine  trailing  on  mud  or  floating 
on  stagnant  pools.  The  leaves  have  long  petioles,  are  7  to  14 
centimeters  in  length,  with  a  pointed  tip,  and  a  heart-  or  arrow- 
shaped  base.  The  corolla  is  purple  and  white,  about  5  centi- 
meters long,  and  about  5  centimeters  in  diameter.  The  capsules 
are  ovoid  and  about  5  centimeters  in  length. 

This  species  is  common  and  widely  distributed  throughout 
the  Philippines. 
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Family  BORAGINACEAE 

Genus   EHRETIA 
EHRETIA   MICROPHYLLA  Lam.  KALAMOGX. 

Local  names:  Buntatai  (Negros);  cha  (Cagayan,  Bataan) ;  chang-gubat 
(Laguna,  Batangas) ;  echd-tirbdkir  (Ilocos  Sur) ;  itsd  (I locos  Norte) ;  kala- 
mogd  (Tayabas) ;  kalimumug  (Cotabato) ;  mara-mara  (Ticao  Island) ; 
maratid   (Cagayan). 

The  leaves  of  this  plant  are  sometimes  used  locally  as  a  sub- 
stitute for  tea. 

Ehretia  microphylla  is  an  erect,  much-branched  shrub,  1  to  4 
meters  in  height.  The  leaves  occur  in  clusters  on  short  branches. 
They  are  rough,  1  to  6  centimeters  long,  entire  or  somewhat 
toothed  or  lobed  near  the  apex,  with  a  narrow  base,  and  a  short 
petiole.  The  corolla  is  white,  and  5  millimeters  long.  The  fruit 
is  yellow,  rounded,  the  outer  part  somewhat  fleshy,  the  inner 
part  stony.     It  contains  four  seeds. 

This  species  is  common  and  widely  distributed  in  thickets  in 
the  Philippines. 

Family  VERBENACEAE 

Genus  PREMNA 

PREMNA  NAUSEOSA  Blanco.  AlagAu-dXgat. 

Local  names:  Alagdu,  alagdu-ddgat  (Tagalog) ;  alagdu-blanco  (Zam- 
boanga) ;  aragdu  (Davao) ;  argdu  (Negros). 

The  leaves  of  this  species  are  sometimes  used  as  a  substitute 
for  those  of  Piper  betle  for  chewing  with  the  seeds  of  Areca 
catechu. 

Premna  nauseosa  is  a  shrub  1  to  4  meters  in  height.  The 
leaves  are  opposite,  smooth,  somewhat  oval,  pointed  at  the  tip, 
rounded  or  somewhat  heart-shaped  at  the  base,  7  to  14  centi- 
meters long,  and  5  to  7  centimeters  wide.  The  flowers  are  small, 
and  greenish  or  greenish  white.  The  fruit  is  rounded,  dark 
purple,  fleshy,  and  about  4  millimeters  in  diameter. 

This  species  is  distributed  along  the  seacoast  throughout  the 
Philippines. 

Family  SOLANACEAE 

Genus  CAPSICUM 

CAPSICUM  FRUTESCENS  L.  SfLI  OR  CHILE  PEPPER. 

Local  names:  Kasira  (Cotabato) ;  katumbal  (Culion) ;  ladd  (Camarines) ; 
lard  (Davao) ;  sileng-botdnes    (Cagayan) ;   sileng-labuyo    (Rizal,  Cavite) ; 
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8tli  (Union,  Bontoc,  Mindoro,  Batanes  Islands/  Batangas,  Nueva  Vizcaya, 
Balabak  Island,  Palawan). 

The  fruit  of  the  common  form  is  red,  oblong,  and  from  1.5 
to  2.5  centimeters  in  length.  It  has  a  very  sharp  taste  and  is 
used  as  a  condiment. 

Capsicum  frutescens  is  an  erect,  branched,  shrub-like  herb 
0.8  to  1.5  meters  high.  The  leaves  are  pointed  at  the  tip  and  3 
to  10  centimeters  in  length.  The  flowers  occur  singly  or  in 
clusters  of  a  few  in  the  axils  of  the  leaves.  They  are  pale  green 
or  yellowish  green,  and  from  8  to  9  millimeters  in  diameter. 

This  species  is  a  native  of  tropical  America,  but  is  now  found 
in  all  tropical  countries.  It  is  occasionally  found  in  waste  places 
throughout  the  Philippines  and  is  also  commonly  cultivated. 

Genus   LYCOPERSICUM 
LYCOPERSICUM   ESCULENTUM   Mill.  TOMATO. 

Local  names:  Kamdtes  (Bontoc,  Benguet,  Rizal,  Camarines) ;  kamdtes- 
bbndok   (Balabac  Island). 

In  the  Philippines  there  is  a  naturalized  form  of  the  common 
tomato  with  fruits  about  1  to  1.5  centimeters  in  diameter. 

Lycopersictim  esculentum  is  a  coarse,  hairy,  annual  herb,  with 
alternate,  compound  leaves.  The  flowers  are  yellow,  and  1  to  1.5 
centimeters  in  length.  The  fruit  is  rounded,  red,  contains  many 
seeds,  and  is  edible. 

Genus  SOLAN  UM 
SOLAN UM   CUMINGII   Dun.  Talongtal6ngan. 

Local  names:  Balbalosa  (Camiguin  Island) ;  bal-bal-lusa  (Union,  Pan- 
gasinan) ;  malvalusa  (Cagayan) ;  tabulak  (Pangasinan) ;  talongtalongan 
(Polillo,  Marin duque) ;  talungtalungan  (Negros) ;  talingtaling  (Basilan) ; 
tarambolo  (Bulacan). 

The  fruit  of  this  species  is  rounded,  smooth,  about  2.5  centi- 
meters in  diameter,  and  green  mottled  with  white,  or  yellow. 
The  unripe  fruit  is  cooked  and  eaten  as  a  vegetable. 

Solatium  cumingii  is  a  spreading  or  ascending,  somewhat 
branched,  hairy  herb  30  to  60  centimeters  in  height.  The  stems, 
petioles  and  leaves  are  armed  with  scattered,  sharp,  rather  stout 
spines,  which  are  3  to  6  millimeters  long.  The  leaves  are  alter- 
nate, somewhat  pointed  at  the  tip,  inequilateral  at  the  base,  irreg- 
ularly lobed  on  the  margins,  and  4  to  12  centimeters  in  length. 
The  flowers  are  violet  or  purplish,  nearly  2  centimeters  in  diam- 
eter, and  are  borne  in  small  numbers  on  small  flowering  branches 
which  are  in  the  axils  of  the  leaves. 

This  species  is  widely  distributed  in  open,  waste  places  in  the 
Philippines. 
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Family  SCROPHULARIACEAE 

Genus   LIMNOPHILA 
LIMNOPHILA  ROXBURGHII   G.  Don.  Kala6o. 

Local  name:  Kalaoo  (Caznarines). 

This  plant  is  aromatic  and  is  used  in  cooking.  It  is  also 
utilized  to  perfume  the  hair. 

LimnophUa  roxburghii  is  an  herb  reaching  a  height  of  about 
50  centimeters.  The  leaves  are  opposite,  pointed  at  both  ends, 
usually  widest  near  the  base,  have  toothed  margins,  and  are 
from  3  to  12  centimeters  in  length.  The  flowers  are  about  a 
centimeter  long,  purplish,  and  occur  in  clusters  on  stems  which 
are  found  in  the  axils  of  the  leaves  or  terminate  the  leafy 
branches. 

This  species  is  distributed  from  Luzon  to  Palawan. 

Family  BIGNONIACEAE 

Genus  OROXYLUM 

OROXYLUM   INDICUM    (L.)   Vent.  PingkapingkAhan. 

Local  names:  Abang-dbang  (Guimaras  Island) ;  balai-udk  (Zamboanga) ; 
balilang-udk  (Tagalog) ;  barangdu  (Abra,  I  locos  Sur) ;  kampilan,  kakam- 
pilan,  kamkampilan  (Ilocos  Sur,  Isabela,  Pangasinan) ;  maidbaid  (Cama- 
rines) ;  ping  gaping  g  a  han  or  pingkapingkdhan  (Tagalog) ;  tagbildu  (Ta- 
galog). 

The  unripe  fruits  of  this  species  are  cooked  in  a  variety  of 
ways  and  eaten  as  a  vegetable. 

Oroxylum  indicum  is  a  small  tree  4  to  12  meters  in  height. 
It  has  few  or  no  branches.  The  leaves  are  1.5  meters  in  length 
and  3-  or  4-pinnate.  The  leaflets  are  numerous,  pointed  at  the 
tip,  and  5  to  15  centimeters  long.  The  corolla  is  about  6  to  7 
centimeters  long,  dark  purple,  and  bell-shaped.  The  fruit  is  a 
capsule,  up  to  1  meter  in  length,  about  8  centimeters  wide,  and 
1  centimeter  or  less  in  thickness.  The  seeds,  including  the  very 
thin  wings,  are  up  to  6  centimeters  wide. 

This  species  is  common  and  widely  distributed  from  northern 
Luzon  to  Basilan. 

Family  CUCURBITACEAE 

Genus    MOMORDICA 

MOMORDICA  CHARANTIA  L.  AMPALAYA. 

Local  names:  Amargdso  (Spanish-Filipino);  saligum  (Basilan);  ampa- 

teya   (Manila,    Tayabas,    Balabac    Island) ;    ampaleyd    (Bataan) ;    apalyd 

(Marinduque) ;  maragoso  (Surigao) ;  parid  (Camarines) ;  pariam  (Bon toe). 

The  fruit  is  oblong,  cylindrical,  pointed  at  both  ends,  ribbed 
and  wrinkled.     The  wild  forms  are  from  2  to  3  centimeters  in 
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length  and  the  cultivated  ones  up  to  at  least  25  centimeters  in 
length.  The  fruits  and  young  growth  are  boiled  and  eaten  by 
the  Filipinos  with  meat  and  other  vegetables. 

Momordica  charantia  is  an  herbaceous,  annual  vine,  climbing 
by  tendrils  which  are  up  to  20  centimeters  in  length.  It  is 
nearly  or  quite  smooth.  The  leaves  are  heart-shaped  at  the  base, 
2.5  to  10  centimeters  in  diameter,  and  cut  nearly  to  the  base 
into  five  or  seven  variously  toothed  and  divided  lobes.  The 
flowers  occur  in  the  axils  of  the  leaves  on  long  stalks.  They  are 
yellow  and  about  12  millimeters  long. 

This  species  grows  in  thickets  and  waste  places  throughout 
the  Philippines,  and  is  also  extensively  cultivated  for  its  edible 
fruits. 

MOMORDICA   COCHINCHINENSIS    Spreng.  Tabog-6k. 

Local  names:  Bayok-bayok  (Mindoro) ;  libds  (Ilocos  Sur) ;  parog-pdrog- 
tv-noang,  parog-pdrog-ti-tdwo  (Union) ;  parug-pdrug  (Cagayan) ;  tabog-6k 
(Camarines). 

The  young  leafy  shoots  are  cooked  as  a  vegetable.  The  pulp 
of  the  fruit  is  also  edible. 

Momordica  cochinchinensis  is  a  coarse  vine  reaching  a  length 
of  15  meters  and  climbing  by  means  of  tendrils.  It  is  slightly 
hairy  or  nearly  smooth.  The  leaves  are  8  to  18  centimeters  long, 
deeply  three-lobed,  or  sometimes  entire,  the  base  heart-shaped. 
The  petals  are  pale  yellow,  and  from  3.5  to  4  centimeters  long. 
The  fruits  are  ovoid  or  somewhat  rounded,  8  to  12  centimeters 
in  diameter,  yellow,  and  roughened  with  scattered  tubercle-like 
spines. 

This  species  is  distributed  from  northern  Luzon  to  southern 
Mindanao. 

Family  COMPOSITAE 

Genus  BIDENS 
BIDEN8  CHINENSIS  Willd.  AngguAt. 

Local  names:  Anguar  (Nueva  Vizcaya) ;  anggudt  (Benguet) ;  purpurikit 
(Ilocos  Norte);  tagob   (Mindoro). 

The  Igorots  of  Benguet  mix  this  plant  with  half -boiled  grains 
of  rice  in  making  rice  wine,  or  tafei. 

Bidens  chinensis  is  an  herb  about  a  meter  in  height,  with 
yellow  flowers  and  lobed,  toothed  leaves. 

This  species  is  distributed  from  northern  Luzon  to  Mindanao. 
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BIDENS  PILOSA  L.  PURfKET. 

Local  names:  Ang-n$udd  (Benguet);  dadayem  (Batanes  Islands);  pu- 
riket  (Bon toe,  Union). 

This  plant  is  used  in  making  an  Igorot  wine  called  sinitsit. 
Bidens  pUosa  is  an  erect,  branched,  more  or  less  hairy  herb 
0.2  to  1.5  meters  in  height.  The  leaves  are  up  to  15  centimeters 
in  length,  the  upper  ones  usually  much  smaller.  They  are  once 
or  twice  pinnately  divided.  The  flowering  heads  are  about  8 
millimeters  long,  the  disc  flowers  brown  or  yellowish,  the  ray 
ones  yellow  or  nearly  white.  The  seeds  are  black,  1  to  1.5  cen- 
timeters long,  with  four  projections  at  the  apex. 
i  This  species  is  very  common  and  widely  distributed  from 
northern  Luzon  to  southern  Mindanao. 

I  Genus  EMILIA 

j       EMILIA  SONCHIFOLIA   (L.)   DC.  TAGULfNAU. 

Local  names:   Kipot-kipot    (Sorsogon) ;   marcilanana    (Laguna) ;   mulu- 

mustasa    (Negros) ;    tagulinas    (Tayabas) ;    tagulinau    (Polillo,    Manila) ; 

yayod-no-kangkdng   ( Batanes ) . 

This  species  is  cooked  and  eaten  as  a  vegetable. 

Emilia  sonchifolia  is  an  erect,  smooth  or  slightly  hairy  plant, 
which  is  10  to  40  centimeters  in  height.  The  leaves  are  some- 
what fleshy;  the  lower  ones  are  lobed  and  5  to  10  centimeters 
in  length.  The  flowering  heads  are  purple  and  12  to  14  milli- 
meters long. 

This  species  is  found  from  northern  Luzon  to  Basilan  in  open 
grasslands  and  waste  places. 

Genus  80NCHU8 
80NCHUS  OLERACEUS  L.  GAGALANG. 

Local  name:  Gagalang  (Benguet). 

This  species  is  used  as  greens.  According  to  Heyne,*  it  is 
cultivated  in  some  parts  of  Java. 

Sonchus  oleraceus  is  an  erect,  annual,  hairy  or  slightly  glan- 
dular herb,  40  to  60  centimeters  in  height.  The  leaves  are 
alternate,  10  to  20  centimeters  long,  and  very  coarsely  lobed. 
I      The  flower  heads  are  about  1  centimeter  long,  and  yellow. 

This  species  is  found  occasionally  in  disturbed  or  cultivated 
soil,  especially  in  the  Mountain  Province. 

*  Heyne,  K.,  De  Nuttige  Planten  van  Nederlandsch-Indie,  Volume  4, 
page  254. 
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ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY. 


Manila,  March  1,1921. 
Sir :  In  the  absence  on  leave  in  the  United  States  of  the  Direc- 
tor, I  have  the  honor  to  submit  the  Annual  Report  of  the  Bureau 
of  Forestry  for  the  fiscal  year  ending  December  31,  1920. 

LEGISLATION. 

Act  2898,  appropriating  the  sum  of  "P4,000  for  the  purchase 
and  installation  of  a  plant  for  distilling  water  for  the  Forest 
School  at  Los  Bafios,  Act  2902,  amending  section  1840  of  the 
Administrative  Code,  to  extend  the  period  for  the  free  cutting 
of  second  and  lower  group  timbers  until  October  25,  1925,  and 
Act  2906,  assigning  the  sum  of  K3,208.33  to  be  used  in  the 
classification  of  lands  are  the  laws  affecting  the  Bureau  of  For- 
estry which  were  passed  during  the  year  1920. 

Other  legislative  matters  issued  which  affect  the  Bureau  are : 

By  the  Governor-General:  Proclamation  No.  60,  series  of  1920, 
changing  the  name  of  the  Mount  'Makiling  Forest  Reserve  to 
"The  Mount  Makiling  National  Botanic  Garden." 

By  the  Department  of  Agriculture  and  Natural  Resources: 
Amendment  of  section  12  of  the  Forest  Regulations  regarding 
kaingins;  Administrative  Circular  No.  5,  series  of  1920,  new 
schedule  of  charges  to  be  collected  for  certain  classes  of  work 
executed  by  the  Bureau  of  Forestry;  Administrative  Circular 
No.  7,  series  of  1920,  regarding  the  bond  to  be  exacted  before 
issuing  any  ordinary  license. 

By  the  Department  of  Finance:  Regulation  No.  18  (Sept.  30, 
1920)  increasing  the  forest  charges  on  minor  products. 

Beside  the  above,  this  Bureau  submitted  to  the  Committee  on 
Finance  a  proposed  law  increasing  the  forest  charges  and  estab- 
lishing a  more  efficient  system  for  the  classification  of  forest 
products,  the  collection  of  forest  charges  and  the  compilation  of 
statistics  of  forest  utilization,  and  a  new  standardization  of  the 
salaries  of  the  Bureau  of  Forestry  personnel. 

PERSONNEL. 

The  question  of  personnel,  especially  that  of  the  field  force, 
which  has  for  years  been  becoming  increasingly  acute,  finally 
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reached  such  a  state  that  it  was  necessary  to  appeal  to  His  Excel- 
lency, the  Governor-General,  to  revise  the  civil  service  standing 
of  rangers,  who  had  been  rated  as  second  grade  civil  service  em- 
ployees eligible  to  a  maximum  salary  of  Pl,800  per  annum.  The 
Governor-General  changed  this  rating,  and  now  Rangers  are 
in  a  special  classification  because  of  their  training  and  will 
receive  an  entrance  salary  of  F900  to  Fl,080,  depending  upon 
their  education,  and  can  attain  a  maximum  salary  of  ¥2,400. 

As  for  the  higher  technical  force,  the  same  difficulties  as  be- 
fore have  been  encountered,  it  being  impossible  to  secure 
experienced  foresters  at  the  salary  that  can  be  offered  to  them. 

The  high  cost  of  living  and  also  the  higher  pay  and  better 
opportunities  offered  by  others  to  the  field  and  office  force  have 
given  rise  to  a  continuous  stream  of  resignations.  In  spite  of 
the  restrictions  placed  upon  resignations  and  of  efforts  to  hold 
the  men,  forty-three  persons  resigned.  These  are  classed  as 
follows:  Three  technical  men;  1  lumber  inspector;  2  foresters; 
15  rangers  (all  of  these  vacancies  remain  unfilled) ;  20  clerks 
and  2  draftsmen.  These  resignations,  together  with  the  ab- 
sences of  men  on  leave,  have  seriously  curtailed  and  hampered 
the  work  of  the  Bureau. 

The  classified  force  on  December  31,  1920,  consisted  of:  One 
Director  (on  leave),  9  foresters,  1  technical  employee,  1  lumber 
inspector,  1  wood  expert,  1  assistant  forester,  11  forest  super- 
visors (9  in  active  service,  2  in  the  United  States  as  pensionados) , 
121  rangers,  7  draftsmen,  43  clerks  and  2  messengers,  making  a 
total  of  198.  The  temporary  employees  were:  Four  rangers,  1 
proofreader,  104  guards,  2  junior  stenographers,  10  clerks,  3 
draftsmen,  5  nurserymen,  7  carpenters,  2  varnishers,  1  chauf- 
feur, 1  messenger,  2  watchmen,  5  janitors,  and  1  laborer,  making 
a  total  of  148.  The  entire  force  on  December  31,  1920,  was 
therefore  346  employees. 

DIVISION  OF  FOREST  MANAGEMENT. 

The  Division  of  Forest  Management  is  charged  with  the  use 
and  protection  of  the  forests  of  the  Philippines,  the  investiga- 
tion of  the  extent  of  forest  resources,  the  inspection  of  licenses 
and  the  supervision  of  the  work  of  the  field  forces. 

At  the  end  of  the  year  there  were  on  the  rolls  of  this  Division, 
the  following  field  and  office  force:  Four  foresters,  one  assis- 
tant forester,  six  forest  supervisors,  seventy-two  rangers,  thirty- 
two  guards,  and  eighteen  clerks. 

The  force  of  this  Division  has  maintained  a  high  standard  of 
efficiency  notwithstanding  the  increased  volume,  of  work  and 
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of  handicaps  owing  to  lack  of  personnel  and  appropriation.  It 
is  perhaps  unnecessary  to  call  attention  to  the  fact  that  these 
men  are  receiving  lower  salaries  than  those  paid  to  men  of  similar 
technical  positions  and  responsabilities  in  other  Bureaus  and 
much  less  than  what  their  former  colleagues  are  earning  in 
civil  life.  Also,  their  field  work  entails  unusually  heavy  ex- 
penses for  shoes  and  clothing,  and,  owing  to  their  very  limited 
income,  they  are  unable  to  support  themselves  and  their  families 
except  at  a  scale  of  living  which  is  intolerable  to  University  grad- 
uates. This  state  of  affairs  has  a  disastrous  effect,  not  only 
upon  the  personnel,  but  also  upon  the  service,  inasmuch  as  the 
wealthy  and  educated  class  of  our  society  can  not  become  properly 
acquainted  with  our  aims  and  policies  through  the  Rangers  due 
to  that  lack  of  association  and  contact  which  would  otherwise 
be  possible,  were  the  rangers  given  such  remuneration  as  would 
better  their  living  conditions,  and  enable  them  to  assume  their 
proper  place  in  the  life  and  activities  of  the  community. 

The  foregoing  is  cited  as  one  of  the  reasons  for  requesting 
better  remuneration  for  the  personnel  of  this  Division,  aside 
from  the  fact  that  higher  pay  and  better  opportunities  are  offered 
outside  to  the  men.  This  subject  is  more  fully  discussed  under 
"Personnel." 


Digitized  by  VjOOQlC 


10 


INSPECTION. 


The  following  table  shows  the  Forest  Stations  throughout  the 
thirteen  districts  inspected  during  the  year  1920  by  the  super- 
vising personnel  of  the  Manila  office: 


District 
No. 

Station. 

Inspected  by — 

Date,  1920. 

Re- 
port. 

Aparri 

A.  Suyat 

do 

do 

July  1-5 

1 

1 

Alarta 

Ilagan 

June  2&-29 

1 

June  25-26 

1 

Ecnague. 

do 

June  18-28 

1 

2 

(Vigan. 

do 

July  7 .... 

1 

Bangued 

do 

July  9 

1 

3 

Baguio. 

E.  C.  Leafio 

Oct.  and  Nov 

Tagudin 

A.  Suyat 

July  11 

Degupea 

Cabanatuan 

Do 

do 

Jan.  8 ... 

i 

do 

Peb.  9 

P.  San  Buenaventura . . 
A.  Suyat 

June  18 

Cuyapo 

Bayombong 

May  24 

do 

June  14-18 

1 

Laguimanoc 

Calauag 

Baler 

Naga,  . 

do. 

D.  P.  Miranda 

P.  San  Buenaventura.  . 

E.  C.  Leafio 

March  11-12 

1 

5 

Oct.  9-15 

1 

June  5-9 

1 

June  18-20 

1 

™o. ...:.:. :::...: 

Paracale. 

Legaspi .... 

P.  San  Buenaventura. . 
E.  C.  Leafio 

Nov.  6-8 

1 

June  80-July  2 

1 

do 

June  18-14 

1 

Soraogon 

Ijfuiipi 

P.  San  Buenaventura.  . 
do. 

Oct.  26-Nov.  4 

1 

6 

Oct.  22-28 

1 

Sonogoa 

do. 

Nov.  26-Dec.  9   

1 

Do 

Catabafigan 

Vlrac 

E.  C.  Leafio 

June  10-11 

1 

> 

do 

Oct.  16-80 

May  18-20 

1 

Iloilo   .                     

P.  L.  Pray. . . 

Feb.  26 

Do 

Do                               

July  6-7 ' 

Dec.  16 i 

New  Washington'               •  •  •  ■ 

do 

July  18 

7  ! 

Do 

Cadiz                                

P.  L.  Pray 

Peb.  27-28 

7 

July  1-2 1 

San  Carlo* 

A.  Suyat 

Feb.  21-28 

1 

Do.       ' 

Oct.  5-Dec.  16 

■ 

D.  P.  Miranda 

P.  L.  Prev 

May  26- June  80 

Hog.     .                            

July  18-19 

?i 

A.  L.  Cenabre 

March  15 

1 

P.  San  Buenaventura. . 

D.P.Miranda 

P.  San  Buenaventura. . 

do 

May  2-5 

1 

I 

Do         ■■■■■■■        

Jan.  1-26 

10 

April  24-26 

1 

1 

Masbate                          

April  21 

l 

Do                              

. . .  do. 

Aug.  10-18 

1 

Tanay 

P.  San  Buenaventura . . 
do 

June  28-29 

1 

II  1 

March  21 

1 

j 

Do 

Pray,     Buenaventura, 

and  Miranda 

D.  P.  Miranda 

A.  Suyat 

Sept.  10-11 

| 

Sept.  12-18 

1 

Arayat                            

Sept.  16-18 

11   1 

A.  L.  Cenabre. 

Dec  22-28 

1 

P.  San  Buenaventura. . 
A.  Suyat 

March 

March  9 

1 

12  ! 

.... do 

April22-May7 

3 

1 

P.  San  Buenaventura . . 

do 

.... do 

Feb.  17-18 

13 

Talisay 

1  Cebtt 

Feb.  18-15 

May  18-16 

1 

' 

The   foregoing  table  shows   that   there  were   more   forest 

districts    inspected    in    1920   than    in    the    past   year.    More 

extensive  inspections  might  have  been  made,  but  only  five  of 

the  nine  forest  supervisors  were  able  to  go  into  the  field,  three 

having  been  more  or  less  permanently  assigned  to  the  Manila 
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office,  while  the  other  two  are  in  the  United  States  as  Government 
pensionados. 

In  addition  to  inspecting  the  activities  of  the  forest  officers 
in  the  provinces,  aiding  them  in  the  solution  of  the  different 
forest  problems  in  their  respective  districts  and  in  the  investiga- 
tion of  troubles  between  licensees,  or  between  licensees  and 
forest  officers,  the  forest  supervisors  have  also  cooperated  with 
the  Division  of  Forest  Lands  and  Maps  in  reconnaissance  work 
and  in  the  classification  of  public  lands.  One  forest  super- 
visor is  assigned  to  the  Division  of  Sawmills  and  Utilization 
to  inspect  the  work  of  ranger-sealers  and  the  operation  of 
sawmills. 

LICENSE   STATISTICS. 

During  the  year  1920,  there  was  a  decrease  of  470  in  the 
number  of  ordinary  timber  licenses  issued  as  compared  with 
1919,  a  total  of  2,480  being  in  force  at  the  end  of  the  year. 
(This  does  not  include  those  which  were  returned  or  cancelled, 
which  totaled  250.)  This  decrease  was  due  in  part  to  a  con- 
siderable increase  in  the  number  of  sawmills,  for  which  larger 
license  areas  were  created  by  the  consolidation  of  several  small 
license  areas,  and  in  part  by  the  cancellation  of  licenses  which 
were  not  being  used. 

In  respect  to  gratuitous  licenses,  there  was  a  very  notice- 
able increase,  only  1,415  being  issued  in  1919,  whereas  this 
year  there  were  2,691,  an  increase  of  1,276.  This  is  attributable 
to  the  general  prosperity  of  the  Islands  during  the  year  and  the 
higher  living  standard  prompted  by  more  general  education, 
which  resulted  in  the  building  of  better  homes  under  the  Free 
Use  Law.  Also,  the  excessively  high  prices  of  lumber  in  the 
local  markets  prompted  the  people  to  get  their*  own  timber. 

In  addition  to  the  above,  there  were  728  tobacco  curing  house 
gratuitous  licenses  issued  during  the  year. 

Of  licenses  covering  minor  forest  products,  a  total  of  3,911 
were  issued,  showing  a  decrease  of  1,268  from  those  of  the 
previous  year.  The  diminution  was  due  in  part  to  the  exhaus- 
tion of  firewood  areas  during  the  previous  two  years,  when 
the  high  price  of  coal  forced  the  use  of  firewood  as  a  substitute, 
and  to  the  greatly  reduced  market  price  of  rattan,  which  has 
caused  its  collection  to  be  suspended  in  many  districts. 

Tables  showing  in  detail  the  licenses  issued  and  the  amount 
of  forest  products  utilized  during  the  year  and  a  comparison 
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of  the  totals  of  each  with  those  of  the  previous  year  will  be 
found  in  the  appendix. 

OFFENSES  OF  LICENSEES. 

There  was  a  considerable  decrease  in  the  offenses  of  licensees 
during  1920,  due  to  more  frequent  inspections  of  license  areas, 
the  increased  efficiency  in  patrol  work  by  forest  guards  and 
partly  to  a  fuller  realization  by  the  licensees  of  their  obligation 
to  observe  the  rules  and  regulations  of  the  Bureau  of  Forestry 
and  .of  the  fact  that  violations  of  the  same  would  cause  the  for- 
feiture of  the  license. 

Of  the  two  new  causes  of  trouble  in  the  management  of 
licenses  described  in  last  year's  report,  viz.:  (1)  Trading  in 
licenses,  and  (2)  the  attempts  by  licensees,  or  persons  interested 
in  a  license,  to  enlarge  their  territory  to  the  prejudice  of 
adjacent  licensees,  there  has  been  little  or  no  improvement  in 
the  former  case,  but  a  marked  improvement  has  taken  place 
in  the  latter,  due  mainly  to  the  more  careful  location  of  the 
boundaries  of  all  license  areas,  particular  attention  having 
been  paid  to  this  by  the  forest  officers  when  they  inspected  the 
areas.  Continued  improvement  was  noted  in  the  reduction  of 
the  amount  of  wasted  and  abandoned  forest  products  due  un- 
doubtedly to  the  realization  on  the  part  of  the  licenses  that  they 
would  have  to  pay  for  such  material  owing  to  the  more  frequent 
inspections  by  forest  officers. 

OFFENSES  OF  NON -LICENSEES. 

The  campaign  of  education  on  forestry  subjects,  the  increased 
number  of  inspections  of  license  areas  and  the  more  extensive 
and  intensive  patrol  work  by  forest  guards,  together  with  the 
closer  supervision  of  their  cutting  areas  by  the  licensees,  have 
materially  reduced  the  illegal  cutting  by  non-licensees. 

The  noted  increase  in  the  item  "Total  fines  and  penalties"  as 
given  in  Table  No.  4  in  the  appendix  is  due?  to  increased  activ- 
ities in  the  production  of  manufactured  ties,  on  which  the  sur- 
charges for  manufactured  timber  are  imposed,  and  to  kaingin 
cases  acted  upon  administratively. 

FUTURE  SPECIAL  WORK. 

1.  Every  effort  will  be  made  to  obtain  a  permanent  corps 
of  forest  guards.  These  men  should  be  put  on  a  permanent 
basis,  under  the  Bureau  of  Civil  Service,  in  order  to  keep  them 
after  they  have  been  trained.  The  employment  of  guards  is 
warranted  by  the  fact  that  the  experienced  guards  are  turning 
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in  invoices  for  timber  and  other  forest  products  cut  illegally, 
which  total  more  than  their  expenses  and  salaries,  thus  showing 
a  clear  profit  for  the  government  in  such  work  as  kaingin  pre- 
vention, inspection  of  licenses,  and  the  reduction  of  theft  of  forest 
products  and  other  violations  of  the  forest  laws.  This  benefit 
always  follows  the  inauguration  of  an  adequate  patrol  and  in- 
spection system. 

2.  There  will  be  a  continuation  of  mangrove  swamp  work, 
namely:  Mapping,  inspection  of  cutting  areas,  planting  super- 
vision and  the  study  and  development  of  fishponds,  in  connection 
with  the  scientific  management  of  the  mangrove  swamps. 

3.  The  deposit  of  bonds  guaranteeing  the  good  faith  and  con- 
duct of  the  licensees  has  become  an  imperative  necessity.  It  is 
proposed  to  require  each  licensee  to  deposit  with  the  Director 
of  Forestry  a  cash  bond  amounting  to  ten  per  cent  of  the  value 
of  the  forest  charges  on  the  total  quantity  of  forest  products 
granted  on  the  face  of  the  license.  This  will  cause  the  pro- 
spective licensee  to  apply  only  for  the  amount  of  forest  products 
which  he  will  be  reasonably  certain  of  cutting,  and  it  will  also 
enable  the  forest  officers  to  judge  of  the  extent  of  territory 
which  will  be  required  to  meetj  the  needs  of  the  licensee.  This 
bond  should  also  do  away  with  applications  from  those  persons 
who  apply  for  a  license  with  the  sole  intention  of  speculating 
(selling  the  cutting  privileges)  in  the  same. 

SPECIAL  PERMITS  SECTION. 

The  work  of  this  section,  which  consists  in  carrying  out  the 
provisions  of  section  1838  of  the  Administrative  Code  and  the 
issuance  of  ordinary  minor  products  licenses  falling  under  lease, 
agreement,  or  the  special  use  clauses  in  the  above-mentioned 
section,  as  well  as  the  issuance  of  kaingin  permits,  has  from  its 
organization  in  the  latter  part  of  1919  been  entrusted  to  different 
forest  supervisors,  and  not  until  the  middle  of  the  year  has 
a  forest  supervisor  been  permanently  assigned  to  take  charge  of 
the  section.  A  senior  ranger  has  been  designated  to  assist  him 
in  this  work. 

The  ranger  assistant  has  devoted  almost  all  of  his  time  to 
investigative  work  in  the  field,  thus  leaving  the  office  work 
entirely  in  the  hands  of  the  forest  supervisor  in  charge.  In 
spite  of  this  fact,  and  considering  the  great  mass  of  correspond- 
ence and  applications  fori  special  uses  that  have  been  filed,  it 
is  gratifying  to  note  that  this  section  has  been  running  satisfacto- 
rily, and  it  is  hoped  that  in  the  coming  year  the  work  will  be 
further  developed. 
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SPECIAL  USES. 

Up  to  the  end  of  the  year,  there  were  issued  5  lease  agree- 
ments for  fishponds,  7  for  saltworks  and  1  for  a  sawmill  site, 
13  pastures  permits,  and  1  minor  product  license  agreement, 
as  compared  with  2  fishpond  lease  agreements  and  1  pasture 
permit  for  the  previous  year. 

The  following  applications  on  different  special  uses  are  held 
pending:  Thirty-eight  with  contracts  prepared,  but  awaiting 
the  applicants'  signatures;  13  with  contracts  approved  by  the 
Department  Secretary,  but  pending  receipt  of  the  required  bonds 
from  the  applicants;  9  with  action  suspended  until  such  time 
as  the  competent  court  has  duly  determined  the  conflicting  claims 
on  the  areas  applied  for;  51  with  necessary  contracts  prepared, 
but  to  be  checked  first  before  sending  them  to  the  applicants 
for  signature;  and  31  awaiting  examination  by  the  field  force. 

The  foregoing  figures  show  that,  as  the  benefits  of  section  1838 
of  the  Administrative  Code  became  better  known  throughout  the 
provinces,  there  has  been  an  increase  in  the  number  of  applica- 
tions and,  of  course,  this  involved  a  corresponding  increase  in 
the  work  of  the  Bureau.  The  inability  of  the  present  personnel 
to  make  the  necessary  examinations  as  promptly  as  is  desirable  is 
a  subject  worthy  of  careful  consideration. 

KAlff&INS. 

The  total  number  of  illegal  kaingins  reported  to  the  courts 
during  the  year  amounted  to  721  as  against  603  during  1919. 
which  shows  an  increase  of  118.  The  number  of  successful 
cases  amounted  to  184  as  against  156  during  1919,  or  an  increase 
of  28.  These  results  are  due  to  four  factors :  (1)  Greater  ability 
in  the  presentation  of  evidence  displayed  by  the  field  force: 

(2)  more  time  devoted  by  the  field  force  tp  this  kind  of  work; 

(3)  gratifying  cooperation  of  the  provincial  fiscals;  and  (4) 
better  understanding  on  the  part  of  the  justices  of  the  peace, 
who  handled  most  of  the  cases,  of  the  importance  of  preventing 
the  destruction  of  public  forests  by  kaingin  makers.  This 
Bureau,  therefore,  did  not  have  any  occasion  to  complain,  as 
it  did  in  the  past  years,  as  regards  the  cooperation  on  the  part 
of  the  provincial  fiscals  and  the  justices  of  the  peace.  Part  of 
the  kaingins  can  be  attributed  to  the  efforts  of  persons  who 
are  trying  to  increase  their  land  holdings  and  also  to  a  misun- 
derstanding of  the  food  campaign.    The  following  table  show? 
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lumber  of  kain&in  cases  reported  from  each  province  with, 
tumber  acted  upon  during  the  year: 

/)    ins  reported  during  the  fiscal  year  1920.     (January  1  to  December  SI, 

1920.) 


Reported  by— 

Acted 

l  on — 

Province. 

Forest  offl- 
eere. 

Municipal 
president. 

Total. 

Convicted. 

Acquitted. 

Total. 

\ 

i 

. 

i 

22 
42 

22" 

» Camarines 

42 
17 

1 

1 

a.. . .             

17 

1 

1.. . .         

.i 

u. .         

2 

2  !                2 
1 

2 

m           

17 

17 

17 

17 

a..              

:::::::::: 

19 

19 

8. 

8 

::::.:.:.: 

7 

7 

i 

1 

io               

1 

1 

i 

1 

jtorte                       •    • . 

fcr.                  

2 



2 

8 '  * '  *     , 

1 i '.'..       ........ 

57 



57 

27                   5 

82 



28 
16 

28 
16 

:*::::::.: 

Edja.                     i     

8  |                8 

8 

8 

81 
2 
28 
28 
52 
10 

4l 
50 



s 

52 

10 
47 
50 

88 

1 

9 

47 

Oriental 



1 

H» 





5 

9 

14 

f*0;;;;;; ;;;;;;;.;;; 



6 





35 
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FOREST  DISTRICTS  AND  STATIONS. 

*  the  purpose  of  administering  the  field  work  of  the  Bureau 
orestry,  the  Philippine  Islands  have  been  divided  into  thir- 
districts  with  Foresters  or  competent  Rangers  in  charge  of 


fe*„ 


In  each  district  there  are  forest  stations  which  are  so  located 
as  to  administer  the  work  to  the  best  advantage.  From  time 
to  time,  as  lumbering  develops  or  new  roads  are  opened  or  steam- 
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ship  service  improves,  new  stations  are  added  or  old  ones  trans- 
ferred to  other  points.    A  number  of  changes  have  been  made 
during  the  year. 
During  1920,  new  stations  were  opened  at : 

Claveria,  Cagayan  Province. District  No.  1. 

Cabibihan,  Tayabas  Province. District  No.  5. 

Cagayan,  Misamis  Province. District  No.  8. 

Port  Lebak,  Cotabato  Province. District  No.  8. 

Maluso,  Zamboanga  Province. District  No.  8. 

Jolo,  Sulu  Province. - District  No.  8. 

Mati,  Davao  Province District  No.  8. 

Laoang,  Samar - District  No.  10. 

The  Forest  Stations  at  Baler  of  District  No.  5,  Tagudin  of 
District  No.  af  and  Cabanatuan  of  District  No.  4,  were  closed. 

SUMMARY  OF  REPORTS  FROM  FOREST  DISTRICTS. 

The  following  are  extracts  from  the  annual  reports  submitted 
by  the  officers  in  charge  of  districts.  Many  of  these  reports 
contain  considerable  information  which  is  omitted  for  lack  of 
space. 

District  No.  1:  Headquarters,  Apwrri,  Cagayan. — Provinces: 
Cagayan,  Isabela,  and  the  northern  portion  of  Ilocos  Norte. 

Area:  10,156.6  square  miles. 

Personnel  on  December  31, 1920 :  Five  rangers,  1  forest  guard, 
and  1  clerk. 

In  spite  of  the  business  depression  since  September,  all  li- 
censes have  been  very  busy  because  the  price  received  for  timber 
doubled  during  the  year.  Lack  of  transportation  has  hampered 
the  delivery  of  some  timber,  but  as  a  rule  logs  were  sold  and 
used  as  soon  as  they  were  brought  to  a  market. 

Rattan  collecting  has  been  pushed,  but  even  so,  the  demand 
was  so  great  that  the  price  of  split  baling  rattan  5£  meters 
long  rose  to  F22  per  thousand. 

Zones  were  established  within  which  persons,  especially  moun- 
taineers, who  had  no  work  animals  could  clear  land  and  plant 
crops.  This  method  obviates  the  need  of  granting  individual 
permits  to  clear  land  and  at  the  same  time  protects  the  forests 
from  destruction  by  irresponsible  settlers. 

District  No.  2:  Headquarters,  Vigan,  Ilocos  Sur. — Provinces: 
Ilocos  Norte  (except  Bangui),  Ilocos  Sur,  and  Abra. 

Area :  3,588.8  square  miles. 

Personnel  on  December  31,  1920 :  Three  rangers  and  3  forest 
guards. 

All  timber  cut  in  the  district  is  solely  for  local  use.  Abra 
Province  exported  scarcely  any  logs,  as  all  were  used  in  local 
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public  works.  The  result  was  that  Vigan  and  the  coast  towns  in 
general  were  obliged  to  get  timber  elsewhere. 

The  conditions  in  the  forests  are  satisfactory,  but  unfortunately 
there  are  not  enough  men  in  the  service  to  prevent  the  cutting 
of  seed  trees  which  have  been  left  by  licensees  to  restock  the 
forest.  It  is  necessary  to  appoint  firewardens  to  protect  the  re- 
cently planted  areas  near  certain  towns  of  this  district. 

No  illegal  kaifigins  were  found  in  public  forest.  Permits  to 
clear  brush  land  were  issued  to  161  persons  who  employed  over 
400  people  to  help  them  clear  the  land  on  shares. 

Twelve  reforestation  plots  and  two  forest  tree  nurseries  are 
located  in  a  dozen  towns  of  the  district,  and  these  are  serving 
as  an  object  lesson  in  reclaiming  unproductive  kogon  land.  This 
work  should  be  extended  as  rapidly  as  means  will  permit. 

District  No.  S:  Headquarters,  Bagnio,  Mountain  Province. — 
Sub-provinces:  Amburayan,  Benguet,  Bontoc,  and  Lepanto. 

Area:  3,419.6  square  miles. 

Personnel :  1  forester,  3  rangers,  and  9  guards. 

The  local  demand  for  timber  has  been  very  large,  in  fact  larger 
than  the  mills  could  supply.  The  Heald  Mill  has  installed  new 
equipment  and  is  now  in  a  position  to  fill  all  orders. 

The  miners  have  been  busy  cutting  mine  props  and  lumber 
for  themselves.  Over  16,000  board  feet  were  sent  to  La  Union 
for  a  bridge  and  a  wharf. 

Nearly  15,000  cubic  meters  of  firewood  were  invoiced  during 
the  year  and  providing  for  a  future  supply  is  a  serious  problem. 

The  making  of  charcoal  is  proving  profitable,  and  for  this 
purpose,  licenses  have  been  issued  in  localities  where  logging 
waste  which  could  not  be  used  as  firewood  could  be  converted 
into  charcoal. 

All  reforestation  work  in  this  district  is  dependent  upon  the 
prevention  of  fires.  Until  fires  can  be  prevented  or  extinguished 
promptly  when  started,  it  will  be  useless  to  expect  pine  trees 
to  occupy  the  grass  covered  hills.  As  the  development  of  Moun- 
tain Province  and  especially  of  the  mines  is  dependent  upon  tim- 
ber, a  serious  effort  should  be  made  to  carry  on  systematic  fire 
protection  work  on  a  large  scale.  The  present  force  is  as  large 
as  funds  will  permit,  but  is  entirely  inadequate  to  cope  with  the 
extreme  fire  hazard  found  in  the  grass  lands.  The  restriction 
of  grazing  to  open  land  has  done  much  to  reduce  the  number 
of  fires,  but  there  is  nothing  to  prevent  the  spread  of  fires  if 
once  they  get  started. 

Furthermore,  any  control  of  floods  in  Pangasinan  and  devel- 
opment of  hydro-electric  projects  on  the  Agno  River  are  de- 
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pendent  upon  the  forest  cover  of  the  mountains  comprising  the 
basin  of  this  river.  It  is  safe  to  say  that  over  three-fourths  of 
the  mountainous  region  in  which  this  river  rises  is  grass  land. 
The  slopes  are  steep  and  the  surface  run  off  is  very  rapid,  thus 
giving  rise  to  destructive  freshets  in  the  plains  of  Pangasinan. 
Diverting  the  river  into  swamps  in  Tarlac  and  Pangasinan  will 
relieve  the  situation,  but  it  will  not  remove  the  cause  of  the 
floods. 

District  No.  -4:  Headquarters,  Dagupan,  Pangasinan. — Prov- 
inces: Nueva  Ecija,  Nueva  Vizcaya,  Pangasinan,  Tarlac,  and 
Union. 

Area:  8,718.0  square  miles. 

Personnel:  5  rangers  and  7  forest  guards. 

All  lumber  used  in  this  district  comes  from  Manila  or  from 
Masinloc,  Zambales.  However,  logging  in  the  district  was  very 
active,  particularly  in  securing  posts  both  for  house  construction 
and  for  electric  transmission  lines,  until  the  floods  on  the  Agno 
River  for  two  months  and  the  scarcity  of  laborers  during  the 
rice  harvest  stopped  operations,  leaving  many  contracts  unful- 
filled. 

The  Luzon  Ship  Building  Company  has  a  small  mill  for  cutting 
logs.  Such  material  as  is  not  needed  for  the  ships  is  sold  at 
Dagupan.  Two  schooners,  a  launch  and  over  twenty  lighters 
were  completed  during  the  year  and  others  are  on  the  ways. 

The  number  of  minor  product  licenses  decreased  because  in- 
active licensees  were  requested  to  return  their  licenses. 

The  extensive  inspection  trips  of  forest  officers  resulted  in 
invoicing  abandoned  or  stolen  timber  amounting  to  fU^OO. 

The  most  important  lines  of  work  for  the  coming  year  are 
the  establishment  of  concessions  in  mangrove  swamps  and  the 
establishment  of  forest  zones  in  the  district,  and  if  funds  permit, 
reforestation  work  should  be  undertaken  in  Union  Province 
and  elsewhere  where  the  lack  of  water  for  irrigation  is  felt.  In 
1917,  a  farmer  of  Salasa,  upon  the  recommendation  of  the  Bu- 
reau of  Forestry  planted  ipil-ipil  (Leucaena  glauca) ,  in  a  kogon- 
covered  valley  which  had  been  kaingined  in  1915.  Before  1915, 
he  depended  upon  a  spring  for  water  to  irrigate  his  field,  but 
after  the  hill  sides  had  been  cleared  off,  the  spring  had  dried  up. 
The  ipil-ipil  has  established  a  good  forest  cover  and  the  spring 
is  now  flowing  all  year  long. 

Farmers  around  Mount  Balungao,  Pangasinan,  are  clamor- 
ing for  reforestation  because  the  springs  at  the  base  of  that  peak 
have  dried  up. 
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District  No  5:  Headquarters,  Los  Banos,  Laguna. — Provinces: 
Batangas,  Laguna,  Marinduque,  and  Tayabas. 

Area:  6,184.9  square  miles. 

Personnel:  1  forester,  9  rangers,  1  guard  scaler,  12  guards, 
and  1  clerk. 

Because  of  the  high  prices  received  for  copra  and  abaca  during 
the  year  1919,  there  was  considerable  building  going  on  during 
1920.  Concrete  warehouses,  stores  and  residences  were  built 
and  a  large  number  of  wooden  houses  were  erected  in  every 
town. 

The  mills  at  Calauag  and  Kabibihan  furnished  most  of  the 
lumber  and  local  licensees  furnished  house  posts  and  special 
dimension  stuff.  High  wages,  the  lack  of  laborers,  and  the 
slump  in  the  copra  and  abaca  market  had  their  effect  upon  the 
lumber  output  and  toward  the  end  of  1920  there  was  a  great  de- 
crease. 

A  number  of  small  licensees  are  ordering  or  erecting  sawmills 
and  it  is  feared  that  they  are  doomed  to  failure  because  the 
number  of  competent  sawmill  operators  in  the  Philippines  is 
limited.  However,  there  is  no  reason  why  they  should  not  suc- 
ceed with  competent  managers  in  charge,  for  the  supply  and  the 
market  are  both  ample.  One  mill  is  shipping  two  carloads  of 
ties  per  day  for  railroads  in  China.  The  climate  of  China  will 
permit  the  use  of  apitong  ties. 

The  change  in  the  land  law  is  not  fully  understood  by  the 
people  and  it  is  feared  that  misinformed  or  unscrupulous  persons 
will  occupy  forest  land  and  destroy  forest®  under  the  pretext 
that  they  are  homesteaders.  In  order  to  prevent  this  and  other 
abuses,  it  is  recommended  that  permanent  national  forests  be  es- 
tablished as  soon  as  possible  and  that  every  effort  be  made  to 
dispose  of  the  timber  upon  agricultural  land  either  by  selling  it 
to  licensees  or  to  purchasers  of  the  land.  It  is  further  recom- 
mended that  licensees  be  required  to  clear  cut  on  agricultural 
land  in  order  that  it  may  be  certified  for  agriculture. 

District  No.  6:  Headquarters,  Naga,  Camarines  Sur. — Prov- 
inces: Camarines  Norte,  Camarines  Sur,  Albay,  Sorsogon,  and 
Catanduanes. 

Area:  6,665.5  square  miles. 

Personnel:  8  rangers,  2  guard-sealers,  10  forest  guards,  and  1 
clerk. 

There  hase  been  a  great  increase  in  the  activities  of  timber 
and  firewood  licensees,  except  in  Paracale,  where  mining  opera- 
tions were  suspended  while  the  dredges  were  shifted  to  new 
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placer  claims.  The  increased  output  can  be  attributed  to*  high 
prices,  abundant  labor  and  better  transportation.  The  increased 
demand  for  timber  is  accounted  for  by  new  railroad  construction, 
development  work  on  the  Batan  Island  coal  mines,  installation 
of  six  new  municipal  electric  lighting  systems  and  the  extension 
of  others,  rebuilding  after  the  Legaspi  fire,  general  building  in 
the  district  and  export  to  Manila.  In  1919  only  five  licensees 
shipped  logs  to  Manila.  During  1920  practically  all  licensees  on 
the  west  coast  and  five  on  the  east  coast  of  the  district  sent  logs  to 
Manila.  Schooners  equipped  with  motors  are  responsible  for 
this  sudden  development  in  the  logging  industry. 

Eight  shipyards  are  in  operation,  two  being  newly  established. 
These  yards  turn  out  motor  launches,  native  sail  boats,  schooners 
and  occasionally  schooners  with  motors.  Three  of  these  yards 
have  their  own  vessels  to  bring  them  lumber. 

As  a  result  of  this  activity,  the  demand  for  licenses  is  so  great 
that  several  applicants  have  offered  to  pay  forest  charges  in 
advance,  if  necessary,  in  order  to  get  licenses.  The  price  paid 
for  narra  trees  growing  in  abaca  plantations,  ranges  from  two 
to  ten  pesos  and  abaca  growers  are  therefore  felling  most  of 
the  narra  shade  trees. 

The  establishment  of  forest  zones  has  been  begun  and  should 
be  pushed  with  vigor  in  order  to  prevent  further  encroachment 
upon  the  forests. 

District  No.  7:  Headquarters,  Iloilo,  lloilo. — Provinces:  Anti- 
que, Capiz,  Iloilo,  and  Occidental  Negros. 

Area:  8,332.9  square  miles. 

Personnel,  December  31,  1920:  11  rangers,  4  guard  scalers, 
and  14  guards. 

Lumber  dealers  report  that  they  are  selling  twice  as  much 
lumber  as  formerly  and  that  they  cannot  supply  the  demand. 
The  high  price  received  for  sugar  has  stimulated  building 
throughout  the  district,  hence  the  demand  for  lumber,  although 
the  price  of  the  latter  has  also  doubled. 

The  great  demand  for  timber  of  course  attracted  persons  who 
cut  and  sold  timber  without  paying  for  it.  The  forest  charges 
on  products  cut  by  such  persons  as  were  detected  by  forest  of- 
ficerg  amounted  to  more  than  F14,000. 

The  over-cut  mangrove  swamps  are  in  crying  need  of  re- 
forestation and  protection.  During  the  fuel  famine,  it  was 
necessary  to  get  firewood  wherever  possible,  and  as  a  result 
mangrove  swamps  have  been  stripped  of  all  but  the  least  salable 
species.    Unless  something  is  done,  the  extensive  swamps  near 
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Hoilo  will  be  restocked  by  the  most  worthless  species  and  will 
thus  be  ruined  as  a  future  source  of  firewood. 

District  No.  8:  Headquarters,  Zamboanga,  Zamboanga. — 
Provinces:  Bukidnon,  Misamis,  Cotabato,  Davao,  Jolo,  Lanao, 
and  Zamboanga. 

Area:  31,899.6  square  miles. 

Personnel:  1  forester,  17  rangers,  5  guard-sealers,  9  forest 
guards,  and  1  clerk. 

Although  all  15  mills  have  been  busy,  yet  over  200,000  board 
feet  of  lumber  were  imported,  via  Jolo,  from  Borneo.  On  the 
other  hand,  the  mills  have  exported  nearly  two  million  board 
feet  to  China  and  to  the  United  States  and  requests  have  been 
received  from  Java  and  the  Straits  Settlements  as  to  the  possi- 
bility of  furnishing  30,000,000  board  feet.  Seven  caterpillar 
tractors  are  being  tried  out  with  very  satisfactory  results. 

The  time  of  the  personnel  is  taken  up  with  the  operations  of 
the  licensees  and  no  research  work  has  been  attempted.  Such 
work  should  be  undertaken  early,  preferably  by  trained  men 
from  the  Division  of  Investigation.  An  effort  will  be  made  to 
place  the  mangrove  swamps  under  management,  because  those 
near  the  large  cities  are  becoming  depleted.  However,  unless 
more  men  are  available  this  and  other  will  have  to  wait  for  a 
favorable  opportunity. 

The  Jolo  Teak  Reservation  is  being  logged  by  the  provincial 
government  and  this  is  the  time  to  undertake  reforestation  work 
there,  as  the  forest  is  too  open  to  produce  as  much  timber  as  it 
should. 

Very  little  can  be  done  to  check  the  destruction  of  forests  by 
nomadic  cultivators,  because  they  lack  animals  or  implements 
with  which  to  plow  the  land  and  thus  combat  the  grasses  which 
are  the  bane  of  all  farmers.  An  increase  in  personnel  will 
enable  forest  officers  to  solve  this  problem  properly  by  assign- 
ing settlers  to  brush  land  and  showing  them  how  to  eradicate 
kogon  by  means  of  ipil-ipil  or  other  shrubs,  thus  enabling  the 
people  to  shift  in  a  regular  rotation  from  one  parcel  of  brush 
land  to  an  adjacent  parcel  until  such  time  as  they  can  plow 
the  land  and  place  the  entire  tract  under  cultivation. 

District  No.  9:  Headquarters,  Puerto  Princesa,  Palawan. — 
Province:  Palawan. 

Area:  5,617  square  miles. 

Personnel:  4  rangers  and  1  forest  guard. 

The  timber  licensees  have  been*  unusually  active  trying  to  sup- 
ply the  demand  for  timber.    As  a  result  four  licensees  are  using 
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tractors  and  twenty-two  launches  are  in  use  towing  logs  from 
points  along  the  coast  to  a  safe  anchorage  where  they  can  be 
loaded  on  steamers  or  schooners.  One  result  of  using  tractors 
is  that  logs  which  had  lain  in  the  woods  for  years  because  cara- 
baos  could  not  drag  them  out  were  handled  with  ease  by  a 
tractor. 

In  the  midst  of  this  prosperity,  the  money  stringency  made  it- 
self felt  and  all  licensees  have  large  stocks  of  timber  on  hand. 

A  closer  supervision  of  loading  operations  was  possible  and 
there  has  been  an  increase  in  the  forest  charges  collected. 

The  operations  of  the  licensees  are  such  that  only  ipil  and 
kalantas  are  cut,  leaving  other  valuable  trees  in  the  forest.  Be- 
cause the  ships  that  touch  at  Palawan  stop  only  at  Manila, 
the  Iloilo  market  has  not  been  developed.  It  will  be  only  a 
question  of  a  short  time  before  lumber  dealers  of  Iloilo  will  be 
sending  ships  to  Palawan  for  logs  and,  when  that  time  comes, 
all  merchantable  logs  will  find  a  ready  market.  No  mills  have 
been  established  because  the  labor  supply  is  scanty. 

Palawan  has  extensive  mangrove  swamps  which  should  be 
placed  under  management  before  they  are  destroyed  by  reckless 
cutting.  However,  this  work  cannot  receive  the  attention  it 
deserves  unless  a  larger  and  more  permanent  force  be  provided. 

There  was  an  increase  in  the  number  of  kaiiigins  in  Busuanga, 
which  is  attributed  to  the  fact  that  the  local  forest  officer  was 
transferred  and  as  the  people  believed  that  the  station  was  closed 
they  had  no  fear  of  detection  and  began  destroying  forests. 

District  No.  10:  Headquarters,  Tacloban,  Leyte. — Provinces: 
Samar,  Leyte  (eastern  part),  Surigao,  and  Masbate. 

Area:  11,124.2  square  miles. 

Personnel  on  December  31 :  9  rangers,  1  guard-sealer,  7  forest 
guards,  and  1  clerk. 

Owing  to  the  topography  being  suited  for  small  operators  all 
mills  in  the  district  are  small,  having  an  actual  output  of  from 
1,000  to  10,000  board  feet  per  day.  Eleven  mills  are  in  operation 
at  the  present  time,  two  having  been  installed  during  the  year. 
Six  other  licensees  are  erecting  mills  or  have  ordered  them. 
The  principal  markets  for  sawn  lumber  are  Cebu  and  Tacloban, 
while  the  chief  markets  for  ties  and  poles  are  Negros  and  Cebu. 

Speculators  in  licenses  have  given  trouble  by  permitting  tim- 
ber thieves  to  invoice  timber  under  their  license  or  by  squander- 
ing the  money  of  their  financial  backers.  Forest  charges 
amounting  to  over  *P5,600  were  collected  because  of  wasted  or 
abandoned  timber  or  seed  trees  cut  contrary  to  instructions. 
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Invoices  totaling  ¥10,200  were  prepared  for  timber  which  had 
been  cut  without  license  for  commercial  purposes. 

The  forests  of  Masbate  require  protection  from  fire  and 
illegal  clearings.  To  this  end,  it  is  imperative  that  more  forest 
guards  be  assigned  to  Masbate,  at  least  during  the  dry  season. 
It  would  also  be  well  to  consider  Masbate  for  reforestation  work. 
Some  of  the  forest  destruction  can  be  attributed  to  overzealous 
workers  in  the  food  campaigns,  who  assured  the  people  that  it 
was  permissible  to  destroy  commercial  forests  in  order  to  raise 
food.  During  the  year,  327  kaingin  cases  were  reported,  involv- 
ing over  11,000  cubic  meters  of  merchantable  timber.  The  for- 
est charges  due  are  over  M.9,400.  Of  these  cases,  120  were 
convicted,  7  were  acquitted  and  the  balance,  200,  are  still  pending. 

District  No.  11:  Headquarters,  Manila. — Provinces:  Bataan, 
Bulacan,  Cavite,  Pampanga,  Rizal,  and  Zambales. 

Area:  5,106.1  square  miles. 

Personnel :  9  rangers,  2  guard-sealers,  10  forest  guards,  and 
1  clerk. 

The  chief  demand  for  timber  is  in  the  form  of  piling  and  dug- 
out canoes.  The  piling  is  used  extensively  for  foundations  in 
Manila  and  the  canoes  are  sold  to  fishermen  on  Manila  Bay.  The 
lumber  industry  has  been  poor,  as  lumber  can  be  bought  in  Ma- 
nila at  prices  which  local  timber  cutters  do  not  care  to  meet. 
Firewood,  on  the  other  hand,  is  in  great  demand  and  all  such 
licensees  have  been  busy. 

Where  steam  logging  operations  are  being  conducted,  it  will 
be  necessary  to  attempt  some  form  of  artificial  regeneration,  as 
the  cut-over  areas,  if  left  to  themselves,  will  not  produce  a  satis- 
factory forest.  Reforestation  work  should  also  be  undertaken 
on  Mt.  Arayat,  in  Bulacan,  Rizal,  and  Zambales. 

District  No.  12:  Headquarters,  Calapan,  Mindoro, — Province: 
Mindoro. 

Area:  3,981.6  square  miles. 

Personnel :  5  rangers  and  2  guards. 

The  chief  timber  species  exported  from  Mindoro  are  guijo 
and  kalantas,  with  the  result  that  these  trees  are  no  longer  found 
near  the  coast.  An  effort  should  be  made  to  market  other  spe- 
cies, but  as  long  as  timber  brokers  in  Manila  make  excessive 
deductions  for  alleged  defects,  refuse  to  pay  for  the  entire  vol- 
ume of  the  log  and  by  various  other  tactics  beat  down  the  price 
to  the  licensees,  the  licensees  will  not  go  to  the  expense  and  trou- 
ble of  shipping  other  species  to  Manila. 


Digitized  by  VjOOQlC 


24 

The  settlers  from  Panay,  Marinduque,  and  Batangas  are  in- 
vading the  forest  areas.  The  early  homsteaders,  having  cleared 
their  land  and  being  unable  to  keep  out  the  grass,  are  using  the 
homesteads  as  grazing  land  and  are  raising  food  crops  on  newly 
cleared  forest  land.  The  early  establishment  of  national  forests 
is  recommended  as  the  most  effective  means  of  keeping  squat- 
ters out  of  the  forest,  or  of  evicting  them  if  they  enter  it.  In 
order  to  carry  on  the  necessary  land  classification  work  in- 
volved in  the  above  proposal,  it  will  be  necessary  to  increase  the 
personnel  of  the  district  in  order  that  the  work  may  be  com- 
pleted within  a  reasonable  time. 

District  No.  13:  Headquarters,  Cebu. — Provinces:  Agusan, 
Bohol,  Cebu,  Leyte  (western  part),  and  Negros  Oriental. 

Area:  9,505.6  square  miles. 

Personnel :  5  rangers,  5  forest  guards,  and  1  clerk. 

Lumbering  in  this  district  has  increased  because  Agusan  Prov- 
ince, which  a  few  years  ago  had  only  a  few  licensees  operating 
along  the  coast,  now  has  licensees  in  even  the  most  remote  for- 
ests. Most  of  the  logs  from  Agusan  go  to  Manila  or  Cebu  and 
the  ties  go  to  Negros  and  Iloilo. 

Firewood  continues  to  be  in  great  demand  and  upland  species, 
particularly  ipil-ipil  (Leucaena  glauca)  find  a  ready  sale.  Clear 
cutting  is  being  practiced  in  some  of  the  mangrove  swamps 
and  in  these  areas  there  are  enough  seedlings  to  restock  the  area. 
However,  where  undesirable  species  are  left  by  the  licensees,  the 
better  species  are  being  crowded  out.  If  more  personnel  is  fur- 
nished, it  will  be  possible  to  place  the  mangrove  swamps  under 
management  and  thus  restore  them  to  their  former  value. 

About  180  kaingins  have  been  inspected  and  complaints  were 
filed.  So  far  there  have  been  29  convictions  and  two  acquittals. 
The  balance,  being  recent  cases,  are  still  awaiting  trial.  It  is 
obvious  that  the  penalties  imposed  for  forest  destruction  are  not 
severe  enough  and  that  eviction  from  the  land  should  be  made 
a  part  of  the  sentence. 

THE  OFFICE  OF  THE  WOOD  EXPERT. 

During  this  year,  as  in  the  past  one,  no  new  line  of  work  was 
taken  up,  except  the  kiln-drying  experiments.  Two  members 
of  the  wood  experts  staff  cooperated  in  the  Kiln-drying  experi- 
ments carried  on  at  the  Q.  M.  C.  shops  and  completed  the  last 
run  when  Messrs.  Pomeroy  and  Connor  were  compelled  to  leave 
before  its  completion.  This  is  discussed  fully  elsewhere  in  this 
report.  There  was  a  considerable  increase  along  some  lines 
of  work;  inspections  of  timber  for  local  government  and  private 
use,  as  well  as  for  export,  were  larger  than  in  previous  ye^rs 
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and  the  amount  of  shopwork,  in  the  way  of  repairs  and  manu- 
facture of  office  furniture,  etc.,  was  also  greater. 

BOTANICAL  AND  WOOD  COLLECTIONS. 

As  only  one  minor  reconnaissance  project  was  carried  out 
during  the  year,  the  botanical  collections  were  less  than  in  1919. 
The  number  of  specimens  received  and  forwarded  to  the  Bureau 
of  Science  was  286,  of  which  138  were  accompanied  by  wood 
specimens.  Over  200  wood  samples  without  botanical  material 
were  received  and  identified ;  of  these,  185  were  of  sufficient  In- 
terest in  connection  with  distribution  or  local  names,  to  be  in- 
corporated in  the  register  of  trade  samples.  In  addition  to 
information  derived  from  such  samples,  a  number  of  new  local 
nances  were  taken  from  phenological  reports. 

OTHER  ACCESSIONS. 

Twenty-one  new  ten-foot  planks,  almost  all  of  species  new 
to  the  collection,  were  added  during  the  year;  of  a  large  part 
of  these,  sufficient  material  was  obtained  to  work  up  duplicate 
ten-foot  planks,  one  surfaced  and  one  polished,  and  a  six-foot 
panel.  These  latter  serve  not  only  as  a  ready  demonstration  set, 
quickly  accessible  from  the  Director's  office  and  other  depart- 
ments upstairs,  but  also  occasionally  as  very  convenient  exhibit 
material  for  local  exhibits,  such  as  are  often  made  at  Garden 
Days  and  other  local  school  celebrations.  The  total  number  of 
new  six-foot  planks  was  29,  of  which  part  were  from  new  ma- 
terial and  part  from  seasoned  material  in  stock,  to  replace  as 
far  as  possible  the  six-foot  planks  destroyed  in  the  fire  at  the 
1920  Carnival  exhibit. 

Sixty  new  floor  specimens  (museum  logs)  were  received, 
aggregating  over  30  species,  almost  all  new  to  the  collection. 
Some  of  these  were  brought  in  by  the  Palawan  reconnaissance 
party,  some  collected  in  the  course  of  various  minor  special  pro- 
jects, and  a  few  were  obtained  in  Manila  from  trees  thrown 
down  by  the  typhoon  of  August  31,  1920.  Among  these  latter 
were  the  trunks  of  a  very  large  raintree  (Samanea  samari), 
of  a  narra  (Pterocarpus  indicua)  and  of  the  finest  specimen 
of  Pitheolobium  inerme  in  Manila. 

Beside  the  above  material,  some  two  or  three  score  minor 
products  specimens,  such  as  rattans,  resins,  gums,  fibers,  da- 
luru,  etc.,  were  received  during  the  year. 

To  the  register  of  foreign  wood  specimens,  257  numbers  were 
added,  the  total  being  now  2,103.  The  old  method  of  storing 
the  foreign  specimens  in  separate  boxes  arranged  by  countries 
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of  origin,  was  becoming  too  cumbersome;  an  upright  case  was 
therefore  constructed  for  storing  them  in  more  compact  and 
accessible  form,  containing  in  a  floor  space  of  only  one  by  four 
feet  nearly  2,000  specimens.  This  is  overflowing  and  a  similar 
one  will  be  built  in  January. 

HAND    SPECIMENS   AND   OTHER   PROPAGANDA   MATERIAL. 

The  system  of  furnishing  additional  material  to  forest  stations 
has  been  continued  as  new  stuff  became  available.  About  350 
additional  specimens  have  been  sent  out  and  some  750  are  at 
the  present  writing  set  aside  for  the  same  purpose,  but  have  not 
been  shipped  out  for  lack  of  clerical  help  in  listing,  packing 
and  mailing  them. 

Following  is  the  complete  record  of  all  hand  specimens  issued : 

Sold 2,243 

Furnished  to 'forest  school 3,120 

Furnished  to  forest  stations 352 

Distributed  gratis  or  exchanged 3,443 

Total   9,158 

Beside  the  above,  over  100  polished  panels,  30  by  50  centi- 
meters, were  prepared  in  response  to  various  special  requests. 

The  specimens  sold  or  distributed  outside  of  the  Islands  went 
to  the  following  countries:  Australia,  British  North  Borneo, 
China,  Dutch  East  Indies,  England,  Germany,  Hawaii,  Spain, 
and  the  United  States. 

There  were  in  stock  at  the  end  of  the  year  duplicate  hand- 
specimens  for  distribution  of  a  little  over  300  species. 

SHOP  WORK. 

Beside  the  unusually  large  number  of  museum  planks  and  logs 
prepared  during. the  year,  there  were  made  in  the  shops  the 
following  articles  of  equipment:  18  office  tables,  3  by  6  feet; 
23  typewriter  tables ;  foreign  specimen  case,  12  by  51  by  72  in- 
ches; 1  specimen  case  for  office  of  Secretary  of  Agriculture 
and  Natural  Resources;  1  flat  top  desk  for  the  Forest  School; 
shelving  in  lower  chamber  of  vault;  over  10,000  hand  specimens; 
about  50  scaling  sticks  for  use  at  forest  stations ;  a  wood  lathe 
attachment  for  the  sawing  and  boring  machine ;  two  map  cases 
for  fire-proof  vault;  about  150  crates  and  packing  cases  for 
shipments  to  forest  stations ;  additional  racks  in  yard  for  storing 
and  seasoning  lumber  and  log  specimens;  preparation  of  the 
larger  part  of  the  material  for  two  new  counters  in  main  corridor 
upstairs ;  and  numerous  minor  jobs  of  making  or  repairing  small 
office  furniture,  crating  and  packing,  eta 
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IDENTIFICATION,  INSPECTION  AND  GRADING. 

Wood  specimens  submitted  for  identification  have  been  con- 
sidered under  botanical  and  wood  collections;  it  may  be 
remarked  in  this  connection  that  only  extremely  rarely  is  any 
native  wood  specimen  received  nowadays  that  cannot  be  identi- 
fied as  to  its  family  and  genus.  The  work  of  identifying 
decayed  wood  specimens,  for  the  purpose  of  ascertaining 
the  hosts  on  which  the  various  wood-destroying  fungi  thrive, 
has  been  continued,  over  500  specimens  being  submitted  this 
year  by  the  mycologists,  of  which  number  about  three  fourths 
could  be  identified. 

The  members  of  the  office  inspected,  for  purposes  of  identifi- 
cation and  grading   (chiefly  the  former)   the  following: 

Bd.  ft. 

Piles    573        407,785 

Ties   46,733     1,121,600 

Lumber  304,685 

Total 1,834,020 

Beside  these,  numerous  minor  inspections  of  lots  of  building 
material,  small  shipments  of  logs,  etc.,  were  made  in  and  about 
Manila,  of  which  no  detailed  record  of  amounts  and  species 
were  kept,  the  owners  generally  requiring  only  a  superficial 
inspection  and  a  general  statement  of  the  quality  or  kind  of 
material  involved. 

Under  the  heading  of  identification  comes  also  the  revision 
of  auxiliary  invoices.  About  12,000  sijch  invoices  are  received 
annually,  of  which  number  the  clerks  in  charge  of  checking 
them  up  send  about  one-third  to  the  office  of  the  wood  expert 
for  decisions  in  case  of  doubtful  local  names.  In  a  very  great 
majority  of  cases,  it  is  possible  now  to  place  such  names  with 
a  fair  degree  of  certainty.  Nevertheless,  over  150  letters  were 
sent  during  the  year  to  licensees  requesting  wood  specimens  of 
species  invoiced  under  names  quite  unknown,  or  at  least  un- 
known from  the  regions  in  which  the  invoices  originated.  In 
response  to  somewhat  less  than  half  of  these  letters,  wood 
specimens  have  been  sent  in  by  licensees  thus  settling  the  status 
of  the  names  in  question. 

COOPERATION  AND  EDUCATION. 

Beside  the  usual  exhibit  at  the  1920  Carnival  and  Exposition, 
some  eight  or  ten  exhibits  were  made  at  garden  days,  provincial 
fairs,  etc.     A  very  successful  extemporized  erosion  model  was 
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built  at  the  forest  school  on  the  occasion  of  the  Annual  Agricul- 
tural Exposition  of  the  College  of  Agriculture  in  December, 

Owing  to  the  destruction  by  Are  of  the  1920  Carnival  buildings, 
a  very  large  part  of  the  best  specimens  of  gums  and  resins, 
fibers,  framed  herbarium  sheets,  forest  photographs  and  similar 
minor  exhibits,  was  lost  and!  it  has  therefore  been  impossible 
to  make  as  representative  exhibits  for  cooperative  purposes  as 
was  possible  in  former  years. 

COLLECTING  AND  RECORDING  DATA. 

Much  information  continues  to  be  obtained  from  the  checking 
up  of  auxiliary  invoices  already  mentioned  above.  Herbarium 
and  wood  specimens,  though  not  very  numerous,  have  in  a  large 
percentage  of  cases  given  new  information  about  distribution' 
and  local  names.  Also,  in  revising  the  local  names  in  the  ma- 
nuscripts for  the  minor  forest  products  bulletins,  it  has  been  made 
a  regular  practice,  whenever  a  very  well-known  species  is  dis- 
cussed, about  the  botanical  status  of  which  there  can  be  no 
possible  doubt,  to  make  a  systematic  canvas  of  the  whole  office 
force  and  to  insert  in  the  manuscripts  all  the  local  names  so 
ascertained.  As  the  office  staff,  technical  and  clerical,  includes 
natives  of  about  two  thirds  of  all  the  province^  in  the  islands, 
it  is  easy  to  see  that  by  consulting  them  all  about  certain  very 
familiar  plants  a  great  deal  of  information  about  distribution 
and  local  names  can  be  obtained.  The  chief  value  of  this  lies  in 
the  fact  that  it  is  often  the  most  widely  distributed  and  familiar 
domestic  or  semi-domestic  plants  that  are  most  poorly  represented 
in  the  herbarium  of  the  Bureau  of  Science. 

In  the  data  secured  from  phenological  reports  there  has 
been  a  great  falling  off,  as  only  75  reports,  containing  374  names, 
were  received  during  the  year. 

PUBLICATION. 

The  task  of  revising  the)  common  names  in  the  minor  forest 
products  bulletins,  up  to  and  including  Bulletin  22,  was  completed 
during  this  year.  Whenever  possible,  among  the  various  names 
recorded  for  a  given  species,  one  was  selected  as  the  "official 
name"  of  the  plant,  with  due  regard  to  the  matter  of  selecting 
what  appears  to  be  the  most  widely  known  name  and,  very  often, 
of  selecting  one  that  from  its  meaning  is  more  or  less  descriptive 
of  or  otherwise  appropriate  to  the  plant ;  often  the  uses  to  which 
a  plant  is  put,  industrial,  medicinal,  etc.,  were  the  deciding  factor 
in  selecting  a  name.  Taking  into  account  all  the  publications 
of  the  Bureau,  nearly  800  species  have  now  been  designated  by 
vernacular  official  names.    It  is  hardly  necessary  to  repeat  that, 
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as  far  as  possible,  the  true  pronunciation  of  local  names  has  been 
ascertained  at  the  same  time  and  reproduced  as  faithfully  as 
may  be  by  a  simple,  but  fairly  complete  system  of  phonetic- 
spelling. 

KILN-DRYING. 

Early  in  January  there  arrived  in  Manila  two  men,  Messers. 
L.  K.  Pomeroy  and  E.  P.  Connor,  who  had  had  extensive  expe- 
rience in  operating  the  Tiemann  water-spray  dry  kilns  at  the 
Forest  Products  Laboratory,  Madison,  Wisconsin,  and  had  after- 
wards, until  the  end  of  the  war,  done  kiln-drying  work  for  the 
Army  and  Navy  authorities  in  various  parts  of  the  United  States. 

Some  time  before  this,  the  Quartermaster  Corps  had  built  a 
battery  of  three  kilns  in  their  shops}  which  were  intended  to 
work  on  the  water-spray  system,  but  which,  owing  to  lack  of 
detailed  drawing  and  exact  specifications,  had  not  worked  pro- 
perly. Arrangements  were  made  at  once  for  a  series  of  coope- 
rative tests  for  the  benefit  of  the  Q.  M.  C.  and  this  office. 

One  of  the  kilns  was  remodeled  under  the  direction  of  the 
two  experts  and  early  in  March  the  first  charge,  consisting  of 
almon  (Shorea  eximia),  bagtikan  (Parashorea  malaanornan) , 
tangile  (Shorea  polysperma) ,  and  white  lauan  (Pentacme  con- 
torta),  in  1  by  12  inch  boards,  was  put  into  the  kiln.  The 
average  moisture  content  of  the  whole  lot  was  50.1  per  cent. 
It  was  dried  to  an  average  moisture  content  of  13.8  per  cent  in 
six  days.  The  shrinkage  of  seven  radial  and  seven  tangential 
samples  was,  respectively,  2.8  per  cent  and  4.5  per  cent.  In 
spite  of  the  lack  of  various  automatic  controlling  instruments 
(which  there  was  not  time  to  obtain  from  the  United  States) 
and  of  the  men  of  the  boiler  room  having  shut  off  the  steam  three 
times  during  the  first  two  days,  this  run  was  very  successful.  As 
regards  some  slight  checks  due  to  previous  airdrying,  the  stock 
came  out  of  the  kiln  in  better  condition  than  when  it  wentvin, 
most  of  the  checks  being  completely  closed  up. 

The  second  run  consisted  of  white  lauan  and  tangile,  prac- 
tically fresh  from  the  saw.  In  this  run  it  was  attempted  to  use 
a  more  severe  schedule  of  drying  conditions,  in  an  effort  to  reduce 
the  time  of  drying  without  injuring  the  lumber.  It  was  found, 
however,  that  it  was  too  severe  and  the  test  was  finally  completed 
in  the  same  time  as  the  first  run,  six  days.  The  white  lauan 
was  dried  from  43.4  per  cent  to  11.1  per  cent  and  the  Tanguile 
from  44.6  per  cent  to  8.4  per  cent.  The  condition  of  the  lumber 
was  not  quite  as  good  as  that  of  Run  No.  1.  The  drying  schedule 
used  in  Run  No.  1  is  therefore  to  be  recommended  for  the  lauans. 
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Run  No.  3  was  begun  immediately  on  the  end  of  Run  No.  2. 
The  charge  consisted  of  guijo  (Shorea  guiso),  and  yakal  of 
several  species  (mostly  Shorea  balangeran  and  Isoptera  borneer^ 
sis,  with  some  Hopea  spp. ;  these  are  all  woods  very  similar  in 
structure  and  mechanical  properties).  The  lumber  was  fresh 
from  the  saw,  nominally  16  by  12  inches,  but  actually  varying 
from  f  to  1£  inches.  The  run  was  begun  April  29,  the  kiln 
being  operated,  junder  the  supervision  of  the  two  experts,  and 
by  two  members,  of  office  of  the  wood  expert,  who  had  been  co- 
operating with  them  in  the  previous  runs. 

Messrs.  Pomeroy  and  Connor  sailed  for  Europe  one  week 
after  the  beginning  of  the  run  and  it  was  finished  by  the  above- 
mentioned  members  of  the  Bureau. 

The  run  was  completed  in  19  days.  The  guijo  was  reduced 
from  an  average  moisture  content  of  37.3  per  cent  to  12.9  per 
cent  and  the  yakals  from  31.6  per  cent  to  13.9  per  cent.  The 
lumber  came  out  in  very  good  condition ;  there  was  no  splitting 
except  a  few  very  fine  checks  at  the  ends  of  some  boards  and  only 
two  boards  near  the  top  of  the  kiln  were  slightly  warped. 

On  the  whole,  the  runs  showed  that,  from  some  of  the  softest 
lauans  to  guijo  and  yakal  (the  latter  two  among  the  most  diffi- 
cult of  Philippine  commercial  woods  to  season) ,  the  waterspray 
kiln  gives  very  rapid  and  extremely  satisfactory  results.  The 
military  authorities  were  so  well  convinced  of  this  by  the  results 
of  the  first  run  that  they  immediately  gave  orders  to  remodel 
the  remaining  two  kilns  in  the  battery. 

In  the  appendix  are  given  diagrams  and  tables  showing  in 
detail  the  operation  and  results  of  the  three  runs. 

DIVISION  OF  INVESTIGATION. 

The  main  activity  of  the  Division  of  Investigation  has  been 
cen>tered  along  four  lines:  (1)  Compilation  and  completion  of 
bulletins  on  minor  forest  products;  (2)  the  completion  of  the 
Flora  of  Mount  Makiling;  (3)  Reforestation  projects;  and  (4) 
Forest  School. 

MINOR  FOREST  PRODUCTS  BULLETINS. 

The  original  idea  in  compiling  data  on  minor  forest  products 
was  to  issue  as  complete  an  account  as  possible  of  all  minor 
forest  products  so  arranged  and  indexed  that  any  subject  could 
be  consulted  either  from  local  names,  scientific  names  or  names 
of  products.  As  it  was  impossible  to  prepare  the  whole  work 
at  one  time  and  as,  moreover,  the  work  naturally  divided  itself 
under  certain  headings,  it  seemed  best  to  first  issue  separate 
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bulletins  dealing  with  various  subjects  and  afterwards  to  combine 
these  with  additional  material  and  publish  the  complete  work. 
The  publishing  of  the  individual  bulletins  has  enabled  this  of- 
fice to  make  use  of  appropriations  which  were  not  large  enough 
to  cover  the  expense  of  the  complete  volume  and  to  save  the 
type  and  plates  for  the  preparation  of  the  complete  work ;  also 
it  is  believed  that  this  method  will  result  in  a  considerable 
saving,  as  many  people  will  be  interested  in  only  one  section. 
During  the  year  the  following  minor  forest  products  bulletins 
have  been  issued : 

Bulletin  18.  Philippine  Palms  and  Palm  Products. 

Bulletin  19.  Philippine  Fiber  Plants. 

Bulletin  20.  Philippine  Resins,  Gums,  Seed  Oils,  and  Essential  OUs. 

Bulletin  21.  Wild  Food  Plants  of  the  Philippines. 

The  first  volume  of  Bulletin  22,  which  is  to  be  a  complete 
minor  forest  products  bulletin,  has  been  printed.  Volume  2  is 
in  the  hands  of  the  printer  and  is  already  in  page  proof.  Volume 
S  is  also  in  press  and  proof  has  been  received  for  a  portion  of  it. 

SYNOPSIS  OF  BULLETINS  ISSUED  IN  1920. 

Bulletin  18.  Philippine  Palms  and  Palm  Products. — This 
Bulletin  contains  a  technical  description  of  the  palms,  distri- 
bution of  each  species  in  the  Philippines,  a  list  of  local  names 
and  uses  of  each  palm.  Many  of  these  uses  are  of  wide  com- 
mercial importance,  other  uses  are  merely  local  and  still  others 
are  important  elsewhere  in  the  East  Indies,  but  are  undeveloped 
in  the  Philippines. 

Nipa  (Nipa  fruticans)  furnishes  thatching  for  houses  and  is 
the  cheapest  source  of  alcohol  in  the  world.  It  grows  only  in  tidal 
swamps  and  these  are  administered  by  the  Bureau  of  Forestry. 
Extensive  tracts  are  available  on  twenty-year  concessions  for 
the  development  of  nipa  swamps. 

Buri  (Corypha  elata)  grows  in  fresh  water  swamps  and 
elsewhere.  It  furnishes  fiber  for  certain  kinds  of  hats.  The 
petioles  of  the  leaves  are  locally  used  for  logging  cables  and  tugs 
for  carabao  harness.  It  also  produces  sugar,  which  is  so  great 
a  delicacy  that  but  little  reaches  the  Manila  market. 

Other  sugar  producing  palms,  while  abundant,  are  scarcely 
utilized.  The  kaong  or  cabo  negro  palm  (Arenga  pinnata)  is 
one  of  these.  It  is  highly  esteemed  because  of  a  black  fiber  which 
makes  durable  ropes  for  use  in  salt  water.  This  fiber  when  used 
as  roofing  is  more  durable  than  cheap  galvanized,  iron. 

These  palms  and  many  others  deserve  to  be  widely  cultivated 
on  land  not  suited  for  agricultural  crops. 
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Bulletin  19.  Philippine  Fiber  Plants. — There  are  a  vast 
number  of  trees  and  shrubs  producing  fibers  which  are  used 
locally  for  ropes.  The  fiber  from  one  shrub,  salago  (Wikstroemia 
spp.)  is  highly  esteemed  in  Japan  for  the  excellent  quality  of 
bank  note  paper  that  it  produces.  There  is  no  reason  why  this 
shurb  should  not  be  planted  on  a  large  scale  on  the  grass  covered 
hills  of  the  Philippines.  Other  shrubs  and  trees  have  sufficient 
value  to  warrant  experimental  plantations  being  made. 

Bulletin  20.  Philippine  Resins,  Gums,  Seed  Oils,  and  Essen- 
tial Oils. — The  resins  of  the  Philippines  come  from  a  number 
of  trees.  Almaciga  or  Manila  copal  comes  from  a  coniferous 
tree,  Aghathis  alba,  and  is  of  great  commercial  importance, 
as  is  also  the  "balau"  from  apitong  (Dipterocarpus  spp.)  and 
"brea,"  or  "Manila  elemi,"  from  the  pili  (Canariim  spp.) .  In 
addition  to  these,  various  other  dipterocarps  contain  resin  and 
there  is  no  reason  why  these  trees  should  not  be  tapped  a  year 
or  two  ahead  of  logging  operations. 

The  oil  nuts  of  the  Philippines  had  extensive  local  use  before 
petroleum  was  introduced  and  now  that  the  price  of  the  pe- 
troleum is  so  high  the  villagers  in  remote  places  are  turning  to 
their  ancient  oil  supply. 

The  lumbang  oil  industry  is  regaining  its  former  importance. 
Since  Spanish  times  the  lumbang  groves  (Aleurites  moluccana) 
of  Cavite  had  been  neglected,  but  within  the  last  two  years  the 
demand  for  nuts  has  led  to  further  planting  of  this  tree. 

Among  the  essential  oils,  ilang-ilang  (Canangium  odoratuvi 
Baill.)  has  long  been  exported  and  there  is  no  reason  why  a  very 
valuable  oil  should  not  be  extracted  from  Aroma  (Acacia  fame- 
siana)  which  grows  best  in  dry  situations,  especially  on  waste 
grass  (kogon)  covered  hillsides. 

Bulletin  21.  Wild  Food  Plants  of  the  Philippines. — It  has 
been  said  that  the  Filipinos  had  a  greater  variety  of  vegetable 
food  than  any  other  people.  They  not  only  have  the  cultivated 
vegetables,  but  they  also  have  a  large  number  of  wild  plants 
to  draw  upon.  It  is  proverbial  that  a  Filipino  can  go  into  any 
thicket  and  pull  out  a  vine  with  which  to  tie  up  a  bundle,  re- 
place a  broken  harness  or  repair  a  fence. 

The  same  might  be  said  of  food  plants.  The  leaves  used  for 
flavoring,  the  blossoms  and  young  shoots  that  serve  as  salad 
and  greens,  the  tubers,  bulbs  and  roots,  the  ferns  and  fungi, 
the  buds  and  pith  of  palms,  to  say  nothing  of  wild  fruits,  all 
furnish  appetizing  dishes.  This  bulletin  is  a  compilation  of  such 
plants  and  was  published  in  order  that  the  use  of  such  plants 
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should  become  more  general  and  also  that  unrecorded  uses  might 
be  noted  for  possible  future  publications. 

THE  FLORA  OP  MOUNT  MAKIUNG. 

This  work  has  been  completed,  and  if  sufficient  funds  are  avail- 
able, it  is  hoped  to  have  it  printed  next  year.  The  Flora  of 
Mount  Makiling  will  contain  keys  to  and  descriptions  of  the 
woody  plants  in  the  Mount  Makiling  region.  It  will  be  a  great 
help  to  the  Forest  School,  which  has  been  greatly  handicapped 
by  the  lack  of  a  publication  which  would  enable  the  students 
to  identify  the  woody  plants  of  the  region. 

DENDROLOGY. 

Efforts  are  being  made  to  secure  as  complete  a  herbarium  as 
possible  for  the  Division  to  aid  in  identifications  and  for  use  in 
the  class  in  Dendrology. 

The  great  need  now  is  a  publication  describing  all  the  important 
trees  of  the  Philippine  Islands  with  plates  showing  the  foliage, 
flower  and  fruit  of  at  least  one  species  in  each  genus.  This 
should  be  a  revision  of  Whitford's  Bulletin  10. 

SILVICULTURE. 

No  extensive  reforestation  was  carried  on  this  year  due  to  the 
lack  of  personnel  and  funds.  However,  the  several  projects 
already  started  have  been  continued. 

Cebu  Reforestation.— This  project  was  begun  in  1916.  The 
area  lies  within  the  Talisay-Minglanilla  Estate  and  comprises 
an  area  of  4,095  hectares.  Practically  no  work  has  been  done 
this  year  due  to  the  lack  of  funds. 

Considerable  Ipil-ipil  (Leucaena  glauca)  seed  has  been  broad- 
casted and  also  some  Lumbang  (Aleurites  moluccwm)  and 
Bagilumbang  (A.  trisperma).  Seedlings  of  Teak  (Tectona 
grandis),  Narra  (Pterocarpus  spp.),  Langil  (Albizzia  lebbeck), 
Bitaog  (CalophyUum  inophyllum),  and  Banalo  (Thespesia 
poptdnea)  have  been  planted. 

Taken  as  a  whole,  the  planting  on  this  project  has  been  a 
success.  There  has  been  a  decided  change  in  the  attitude  of  the 
squatters  on  the  estate  toward  the  Bureau  and  its  policies.  At 
first  they  were  hostile,  but  now  the  forest  officers  find  little  diffi- 
culty in  dealing  with  them  and  securing  their  cooperation. 

The  following  is  a  summary  of  the  work  done: 

Total  area  planted  not  needing  replacement .. hectares....       2,645 

Total  expenses,  June  1916  to  December  1919 -. *"10,000 

Amount  of  Ipil-ipil  seed  broadcasted  liters....     86,260 
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Amount  of  Ipil-ipil  seedlings  planted 115,470 

Number  of  Bagilumbang  seeds  sown 802,550 

Number  of  forest  tree  seedlings  planted 14,800 

Amount  of  boundary  lines  cleaned kilometers....     23.5 

Amount  of  boundary  lines  planted  20.4 

Amount  of  horse  trail  constructed ~ kilometers-—       0.915 

Amount  of  foot  trail  constructed kilometers-..        3.114 

Ilocos  Reforestation. — The  reforestation  work  in  the  Ilocos 
provinces  was  inspected  in  August.  The  various  projects  are 
scattered  and  the  great  difficulty  in  securing  quick  results  lies 
in  the  fact  that  the  forest  officer  in  charge  finds  trouble  in 
properly  supervising  the  work.  This1  is  a  matter  of  more  per- 
sonnel. 

The  whole  reforestation  project  in  this  region  depends  on 
cooperation  with  the  inhabitants  and  on  the  protection  of  the 
areas  from  grazing  and  fire.  Considerable  educational  and  pro- 
paganda work  is  essential  to  make  this  a  success. 

Mount  Arayat  Reforestation. — Mount  Arayat  is  a  solitary 
volcanic  peak  rising  1,000  meters  above  the  plains  of  Pampanga 
Province.  The  base  of  the  mountain  has  been  cleared  off  and 
brush,  grass  and  patches  of  temporary  cultivation  occupy  this 
region.  Such  land  as  can  be  placed  under  permanent  cultiva- 
tion has  been  homesteaded  and  permits  are  being  issued  to  vil- 
lagers in  the  vicinity  to  clear  off  brush,  sell  the  firewood,  raise 
a  crop  of  upland  rice  and  then  plant  seeds  of  firewood  or 
timber  producing  trees.  Early  attempts  in  carrying  out  this 
plan  failed,  because  the  occupants  of  the  land  had  been  instigated 
to  cook  the  seeds  before  planting  them.  Most  of  the  people 
have  a  better  understanding  of  the  subject  now  and  the  areas 
destined  for  firewood  production  are  gradually  being  replanted. 
The  chief  handicap  is  money  with  which  to  purchase  seed. 

The  forest  of  Mount  Arayat  needs  a  long  rest.  In  fact,  it  needs 
reforestation,  because  all  of  the  best  species  have  been  removed 
and  scarcely  any  seedlings  are  left.  Dungon  the  most  sought 
after  tree  on  the  mountain,  has  disappeared  and  the  same  is  true 
of  guijo  and  other  desirable  or  popular  lumber  trees  which  at 
one  time  were  abundant.  The  only  remedy  is  to  plant  desirable 
species,  but  that  will  take  money  for  seed  and  labor.  Much 
of  the  work  can  be  done  with  the  aid  of  temporary  cultivators 
of  the  soil,  but  at  best  this  method  will  be  slow  and  irregular, 
because  only  the  best  patches  will  be  reforested. 

Corregidor  Island  Reforestation. — Upon  the  request  of  the 
Military  authorities,  two  foresters  were  sent  to  Corregidor 
Island  to  inspect  it  and  report  upon  the  possibility  of  planting 
the  bare  and  grassy  spots  upon  the  island.    This  is  essentially  an 
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Ipil-ipil  proposition  in  the  beginning,  to  be  followed  later  by 
underplanting  with  timber  trees.  Ipil-ipil  and  Madre-cacao  (Gli- 
ricidia  sepium)  are  recommended  for  nurse  crops  with  Molave 
(Vitex  parviflora),  Supa  (Sindora  supa),  Malaruhat  (Eugenia 
spp-h  Narjra  (Pterocarpus  spp.),  Lanete  (Wrightia  laniti,  Tin- 
dalo  (Pahudia  rhomboidea) ,  Teak  (Tectona  grandis)  and  Rain- 
tree  (Samanea  saman) ,  for  final  stand  of  timber.  Considerable 
Ipil-ipil  seed  was  gathered  by  the  garrison  at  Gamp  Eldridge  to 
commence  this  work. 

Cotabato  Reforestation. — This  reforestation  has  been  requested 
by  the  provincial  authorities  in  order  to  eliminate  the  locust 
breeding  grounds.  Ipil-ipil  planted  in  the  grass  lands  will  se- 
cure good  results.  Some  Ipil-ipil  seed  has  already  been  shipped 
to  Cotabato,  but  very  little  work  will  be  done  in  connection  with 
this  project  until  1921. 

Mount  Makiling  Reforestation  (a)  Paliparan  area. — This  area 
lies  just  back  of  the  Military  reservation  (Camp  Eldridge) .  The 
work  was  started  about  five  years  ago'  and  the  purpose  of  this 
project  was  to  plant  up  grass  areas,  especially  land  occupied  by 
kogon.  The  area  was  inspected  in  January  and  the  planting 
found  to  be  successful.  Ipil-ipil  was  the  main  species  used.  It 
has  successfully  occupied  the  area  and  in  two  or  three  years  the 
ground  will  be  entirely  covered  with  Ipil-ipil  and  the  kogon 
crowded  out.  This  project  was  more  in  the  nature  of  an  exper- 
iment and  it  was  learned  that  the  best  method  to  use  was,  first,  to 
burn  over  the  area  in  the  dry  season  to  get  rid  of  the  grass  and 
then  to  broadcast  Ipil-ipil  seed.  Fire  must  then  be  kept  out  for 
at  least  two  or  three  years.  In  two  years  the  Ipil-ipil  had  reached 
a  height  of  one  meter.  During  the  third  year  it  grew  beyond  the 
kogon  and  if  then  injured  by  fire,  the  roots  sent  out  new  shoots. 
During  the  first  two  years,  however,  the  seedlings  will  be  killed 
if  a  grass  fire  occurs.  It  requires  about  five  years  for  a  broad- 
casted area  to  lose  its  kogon  character.  After  this  time  a  light 
fire  might  be  beneficial,  as  it  destroys  the  dense  ground  cover 
and  Ipil-ipil  seed  falling  from  the  trees  will  be  able  to  ger- 
minate. Some  Narra  (Pterocarpus  sp.)  cuttings  were  also 
planted,  but  did  not  seem  to  be  successful. 

(I)  Kaingin  Reforestation. — This  reforestation  is  the  result  of 
a  plan  inaugurated,  in  cooperation  with  the  District  Forester, 
to  control  kaifigins  by  requiring  the  occupant  of  the  land  to 
plant  forest  trees.  Plantings  have  been  made  by  70  kaingin- 
makers  on  the  north  side  of  Mount  Makiling  and  principally  in 
the  Calamha  Estate  Addition.  This  involves  an  area  over  37 
hectares  and  about  9,000  trees  have  been  set  out,  including  the 
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following  species:  Akleng-parang  (Albizzia  procera),  Bagilum- 
bang  (Aleurites  trisperma),  Kaon?  or  Cabo  negro  (Arenga 
pinnata),  Lumbang  (Aleurites  moluccana),  Malaruhat  (Eugenia 
spp)  $  Pugahan  (Caryota  cumingii)  and  Teak  (Teetona  grandis) . 

These  areas  are  inspected  from  tunle  to  time,  but  the  experi- 
ment has  not  gone  far  enough  to  justify  making  any  conclusions. 

Summary  of  Reforestoratum.—TYte  reforestation  work  so 
far  carried  on  has  shown  that  Ipil-pfl  is  the  best  species  to  use  in 
most  cases  and  especially  in  grass  areas.  It  occupies  the  land 
quickly,  serves  as  a  nurse  crop  and  in  five  years  furnishes  timber 
of  a  size  sufficient  for  firewood.  Experience  has  shown  that  fire 
must  be  kept  out  of  a  planted  area  for  at  least  two  or  three  years, 
otherwise  no  results  of  any  value  will  be  secured. 

Reforestation  is  of  first  importance  in  forestry  practice  in  the 
Philippine  Islands  and  sufficient  funds  should  be  appropriated 
to  carry  on  this  most  necessary  work. 

Nursery. — The  nursery  was  moved  from  the  old  rite  to  a  site 
nearer  the  school,  thus  making  it  more  accessible  to  the  students 
and  easier  of  administration.  The  reason  for  this  is  that  it  was 
formerly  located  on  land  belonging  to  the  College  of  Agriculture, 
whereas  today  it  is  within  the  boundary  of  the  Makiling  Forest 
Reserve.  Hectares  D  and  F  were  cleared.  Hectare  D  contains 
the  ornamentaf  plant  beds,  the  nursery  house,  transplant  beds, 
hot  beds,  etc.,  while  Hectare  F  contains  the  student  nurseries. 
The  unoccupied  area  has  been  planted  with  pineapple  and  kamo- 
teng-kahoy  to  keep  out  the  grass  and  at  the  same  time  furnish  the 
students  with  part  of  their  food  supply. 

The  cost  of  establishing  the  nursery  up  to  date  was  approx- 
imately M,450,  including  the  following  operations:  Clearing, 
terracing,  planting,  upkeep  and  improvement. 

The  following  materials  is  in  the  nursery  at  present: 

Timber  species  - - 15360 

Palms 11,520 

Cycads 800 

Vines     , 1,640 

Economic  and  ornamental  shrubs  and  herbs  - ~ 20,800 

Total  _ :....    50,620 

The  above  figures  do  not  include  the  student  nurseries. 

The  new  nursery  will  require  a  force  of  at  least  eight  men  to 
keep  it  in  proper  condition.  It  iaj  one  of  the  show  spots  for 
visitors  at  the  Forest  School.  It  is  our  aim  to  propagate  all 
species  of  plants  here  that  can  be*  grown  in  the  Philippine 
Islands.    The  greatest  need  at  present  is  the  installation  of  a 
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water  system  to  enable  us  to  carry  on  the  work  during  the  dry 
season.  This  will  cost  approximately  F600,  as  over  500 
meters  of  pipe  will  be  required  as  well  as  the  necessary  fittings. 
More  space  is  available  in  case  it  is  desired  to  increase  the  size 
of  the  nursery.  This  was  not  possible  with  the  former  location. 
A  deep  ravine  runs  through  the  center  of  Hectare  D ;  by  damming 
and  making  an  artificial  pond  here,  we  will  be  able  to  raise 
aquatic  vegetation.  The  nursery  is  readily  accessible  from 
several  points  and  trails  have  been  built  to  it  from  several  direc- 
tions as  well  as  through  the  various  portions  of  the  area  so  that 
all  points  can  be  reached. 

Arboretum. — The  arboretum  was  also  transferred  from  its 
original  site  near  the  old  nursery  to  a  site  adjacent  to  the  new 
nursery.  It  occupies  the  area  between  the  nursery  and  Mu- 
lauin  Creek.  All  trees  that  could  be  moved  were  taken  up  and 
transferred  and  only  the  large  ones  were  left  in  their  original 
location.  New  plantings  were  made  of  species  not  represented 
and  in  a  few  years  the  new  arboretum  will  show  a  large  number 
of  species  both  native  and  exotic.  Gutting  were  made  of  all 
the  species  of  bamboos  in  the  old  arboretum  and  transferred 
to  the  new  site.  In  addition,  the  bamboo  plantation  just  below 
the  Forest  School  was  cleaned  so  that  it  is  now  readily  acces- 
sible. 

The  cost  of  establishing  the  new  arboretum  was  about  P560, 
including  clearing,  transplanting,  upkeep  and  improvement. 

The  arboretum  now  contains  610  plants  as  follows : 

Timber  and  fruit  trees 243 

Shrubs   and   herbs 292 

Vines 46 

Palms    » 30 

Reproduction  Studies. — Due  to  the  lack  of  personnel  and  avail- 
able time,  the  reproduction  plots  in  the  cut-over  areas  of  the 
Cadwallader-Gibson  Lumber  Company  at  Limay,  Bataan,  estab- 
lished in  1913,  were  not  inspected  this  year.  They  will  be 
visited  in  January,  1921  and  it  is  hoped  that  these  figures  can 
soon  be  compiled  into  a  report. 

Silviccti  Leaflets. — In  connection  with  the  class  work  in  Sil- 
viculture, fifteen  new  silvical  leaflets  were  added  to  the  files, 
thus  making  the  total  number  231.  These  leaflets  contain 
valuable  information  regarding  the  characteristics  and  habits 
of  Philippine  timber  trees  and  will  eventually  form  the  basis 
for  a  publication  on  silviculture. 

Seed  Collection  and  Distribution. — Considerable  seed  of  va- 
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rious  tree  species  was  collected  by  the  students  and  laborers 
and  some  seed  was  bought.  In  addition  small  quantities  were 
received  which  had  been  collected  by  the  field  force  of  the  Bureau, 
but  these  did  not  suffice  to  supply  the  demands  for  seeds  for 
planting  purposes.  Ipil-ipil,  Lumbang,  and  Bagilumbang  were 
obtained  in  quantity,  but  only  small  amounts,  of  other  desirable 
species  were  secured.  During  1921  it  is  hoped  to  interest  the 
field  force  to  such  an  extent  that  we  will  be  able  to  secure  a 
sufficient  amount  of  all  species  for  which  there  is  a  demand. 

The  following  quantities  of  tree  seeds  were  distributed  dur- 
ing the  year: 

Kind. 

Molave  (Vitex  parviflora) 

Narra   (Pterocarpvs  sp.)    and  Lum- 
bang  (Aleurites  moluccana)   

Ipil-ipil  (Leucaena  glauca)  


Ipil-ipil 

Ipil-ipil , 

Lumbang 

Mad  re-cacao  (Gliricidia  sepium). 
Anahau  (Livistona  rotundifolia) . 


Destination.  <*£** 

Vigan,  Ilocos  Sur 3* 

New  Washington,  Capiz  14* 

Director  of  Forestry 600 

(Reforestation  work) 

Aringay,  La  Union  250 

Aparri,    Cagayan   60 

Moron,    Bataan   60 

Catarman,   Samar i 

City  Nursery,  Manila 20 


Total l,008i 

Plant  Accessions  and  Distribution. — Over  120  species,  mostly 
ornamental,  were  secured  for  the  Forest  Nursery  from  Cemen- 
terio  del  Norte  through  the  cofiperation  of  the  City  Nurseryman 
of  Manila.  These  species  were  not  previously  represented  in  our 
nursery  and  they,  are  at  present  being  propagated  to  secure  ma- 
terial for  distribution. 

During  the  year  about  8,200  plants,  including  timber  trees, 
ornamental  trees  and  shrubs,  were  distributed  from  our  nursery 
as  follows: 

Destination.  Number. 

Laguna  Schools  (Arbor  Day) 785 

Camp    Stotsenburg   5,000 

Camp  Eldridge  - 70 

British   North    Borneo    (Forest   Dept.) 580 

Manila    (various   places)    ~ - 900 

City  Nursery*  Manila  * 450 

San  Fernando,  Pampanga  - 200 

Miscellaneous 215 

The  increase  in  the  size  of  the  nursery  and  the  extensive 
planting  planned  will  enable  us  to  take  care  of  any  reasonable 
demand  in  the  future. 

Plantations. — No  new  areas  were  added  to  the  plantations 
during  the  year  due  to  the  scarcity  of  labor.    The  present  area 
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of  the  plantations  is  83f  hectares.  Some  of  the  hectares  estab- 
lished in  the  last  few  years  are  chocked  with  grass  and  are 
badly  in  need  of  cleaning,  but  it  was  impossible  to  have  this  done 
as  the  labor  could  not  be  secured,  although  funds  were  available 
for  this  work. 

Cost  Records. — The  cost  records  have  been  kept  up-to-date 
and  figures  are  available,  showing  the  cost  of  planting  and  re- 
forestation. 

Studies. — In  addition  to  the  studies  mentioned  under  Minor 
Products,  the  Madre-cacao  (Gliricidia  septum)  planting  at  the 
Alabang  Stock  Farm  was  inspected  by  a  ranger  of  this  Division. 

UTILIZATION. 

Lumbering. — No  intensive  study  was  made  in  this  subject  this 
year.  It  is  hoped  in  time  to  have  all  the  more  important  log- 
ging and  milling  operations  in  the  islands  visited  and  studied. 
Cost  figures  especially  are  desired  and  in  time  this  work  would 
make  the  basis  of  a  publication  on  "Lumbering  in  the  Philippine 
Islands/'  This  work  can  be  carried  out  by  this  Division  in 
cooperation  with  the  Division  of  Sawmills  and  Utilization. 

Minor  Products  (a)  Firewood. — Studies  were  conducted  by 
members  of  the  division  on  the  solid  contents  of  a  cubic  meter 
of  stacked  Ipil-ipil  firewood.  This  was  done  by  the  xylometric 
method  and  the  results  showed  that  a  cubic  meter  contained 
approximately  45  per  cent  of  solid  wood.  This  fact  is  of  interest 
and  value,  as  studies  of  the  same  sort  conducted  by  Raphael 
Zon  in  the  United  States  showed  an  average  of  75  per  cent. 
(See  Graves'  Forest  Mensuration,  page  106.) 

(6)  Other  Products. — The  rattan  forest  near  Cavinte,  La- 
guna,  was  visited  and  valuation  plots  laid  out.  This  is  a 
license  area  and  the  licensee  has  been  planting  rattan.  It  was 
found  that  the  planting  of  rattans  for  commercial  purposes  is 
practical. 

The  planting  of  Lumbang,  Bagilumbang,  and  Gogo  (Entada 
phaseoloides)  in  southwestern  Cavite  were  also  visited  tend 
studied  and  much  information  of  value  was  obtained.  The  re- 
sults of  this  study  will  be  presented  in  a  separate  report. 

A  study  of  the  pandan  industry  at  Santa  Cruz,  Laguna,  was 
also  made. 

ENGINEERING. 

A  comprehensive  plan  of  engineering  work  has  been  laid  out 
by  this  Division.     This  includes  the  following: 

(a)  Making  a  new  map  of  the  Mount  Makiling  Forest  Reserve,  show- 
ing topography,  vegetative  features,  improvement  work,  etc. 
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(b)  Establishment  of  bench  marks  in  the  plantations  and  on  the 
mountain. 

(e)  Determination  of  the  elevation  of  the  peaks  of  Mount  Makiling. 
This  is  to  be  done  by  differential  leveling  using  a  wye  level. 

(d)  The  establishment  of  several  triangulation  stations  at  salient  points 
about  the  reserve. 

(«)   The  determination  of  a  meridian  to  aid  the  classes  in  surveying. 

Part  of  this  work  has  already  been  started  and  bench  marks 
were  set  at  the  corners  of  all  intersecting  rides  in  the  planta- 
tions. 

The  levels  up  the  mountain  have  been  run  to  the  top  of  the 
first  peak,  the  elevation  of  which  is  1071.7  meters  or  approxi- 
mately 3,515  feet.  Bench  marks  have  been  set  along  the  Summit 
trail.  This  trail  is  also  equipped  with  guide  signs  and  kilometer 
and  half-kilometer  posts. 

A  new  patrol  trail  to  the  Paliparan  area  was  laid  out  and  is 
almost  completed.  In  addition  the  Summit,  Mud  Spring  and 
Puting-lupa  trails  were  repaired,  thus  making  the  north  side  of 
the  mountain  more  accessible  to  visitors.  Several  new  trails 
are  projected  for  1921. 

WOOD  TECHNOLOGY. 

(a)  Durability  tests. — All  the  woods  in  the  durability  test 
were  taken  up  and  examined  and  replaced  again  in  the  ground. 
This  was  done  in  September  and  a  separate  report  made  concern- 
ing the  results. 

(6)  Wood  preservation. — No  work  was  done  in  this  line  due 
to  lack  of  equipment  and  supplies.  However,  after  the  water 
distillation  plant  is  erected  it  is  hoped  to  install  an  open-tank 
pressure  process  in  connection  with  the  boiler,  where  woods  can 
be  treated  and  the  results  of  this  treatment  studied.  This  will 
be  of  importance  to  wood  users,  especially  those  using  ties  and 
poles. 

(c)  Other  work. — It  is  planned  to  increase  the  number  of 
microscopic  slides  of  Philippine  woods.  ,  About  75  have  been 
prepared,  but  the  work  has  been  halted  due  to  the  lack  of  a 
suitable  microtome  and  the  necessary  stains.  However,  this 
equipment  has  been  secured  and  the  work  will  be  resumed  in 
1921. 

FOREST  MANAGEMENT   (INCLUDING  MENSURATION). 

(a)  Growth  studies. — The  yearly  measurement  of  about  590 
trees  comprising  the  eight  principal  species  found  in  the  Maki- 
ling Forest  Reserve  was  taken  in  May.  This  work  was  started 
in  1913  and  valuable  data  have  already  been  obtained  during 
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this  time,  especially  figures  showing  the  rate  of  growth.  The 
measurement  of  every  tree  in  the  pure  stand  of  Bagtikan  (Para- 
shorea  malaanonan)  was  also  continued.  These,  together  with 
other  growth  figures  taken  in  the  plantations  and  elsewhere, 
should  be  available  for  publication  in  a  year  or  so.  Definite 
conclusions  can  now  be  drawn  from  these  figures. 

The  experiment  on  the  growth  of  unit  areas  on  Mount  Ma- 
kiling,  which  was  started  in  1917,  was  also  continued  this  year. 
Besides  giving  figures  on  the  yield  that  can  be  expected  on  defi- 
nite areas,  this  experiment  will  illustrate  the  effect  of  improve- 
ment cuttings  on  the  forest. 

The  semi-yearly  measurements  of  the  trees  in  the  plantations 
were  also  taken.  However,  it  is  proposed  in  1921  to  take  these 
measurements  only  once  a  year  due  to  the  large  size  of  most  of 
the  trees. 

(6)  Working  plans. — In  connection  with  the  class  in  forest 
management,  the  students  prepared  a  working  plan  report  for 
the  area  located  on  Balong-Bulo,  a  small  hill  situated  about  two 
kilometers  east  of  the  Forest  School  and  adjoining  the  College 
of  Agriculture  Experiment  Station. 

Beginning  in  1921  it  is  planned  to  make  a  complete  working 
plan  for  the  Mount  Makiling  Forest  Reserve,  with  a  view  to 
putting  it  under  intensive  forest  management.  This  will  re- 
quire a  division  of  the  forest  into  blocks  and  an  intensive  recon- 
naissance of  each  block.  It  is  expected  to  do  a  considerable 
part,  of  this  work  in  connection  with  the  class  work  in  forest 
management  and  engineering. 

*  GAME. 

The  protection  of  game  is  rapidly  becoming  a  feature  of 
forestry  in  the  United  States.  In  Europe  it  has  been  closely 
allied  with  the  profession  for  many  generations  and  European 
foresters  are  well  versed  in  this  phase  of  the  work. 

Mount  Makiling  has  a  rich  and  varied  wild  life  and  is  the  only 
region  close  to  Manila  where  these  animals  can  be  readily  seen 
and  studied  by  visiting  ^scientists.  There  is  considerable  hunt- 
ing on  the  mountain,  especially  of  deer  and  wild  pig.  Both 
are  rapidly  becoming  scarce  and  some  measures  should  be  taken 
to  protect  them  for  a  time  at  least.  The  abundance  of  snakes 
in  this  region  is  said  to  be  due  to  the  scarcity  of  wild  pigs. 
Most  of  the  hunting  is  done  by  natives  and  when  they  can  not 
find  deer  or  pig,  they  shoot  birds,  which  is  against  the  law. 
Therefore  it  is  recommended  that  some  measures  be  taken  to 
stop  hunting.    Deer  should  be  absolutely  protected  and  the 
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hunting  of  wild  pig  should  be  prohibited  for  at  least  two  years 
until  these  animals  can  multiply  sufficiently.  A  longer  period 
than  this  is  unnecessary  and  would  result  in  the  pigs  becoming 
a  nuisance. 

Game  protection  of  course  involves  police  power  and  this 
should  be  granted  to  the  foresters  and  rangers  who  are  sta- 
tioned here.  Two  or  three  responsible  forest  guards  should 
also  be  given  this  authority. 

THE  WORK  IN  BAGUIO. 

The  district  forester  at  Baguio  is  not  only  concerned  with 
the  usual  administrative  work  of  a  district  forest  officer,  but  in 
addition  is  carrying  on  work  in  forest  management,  forest  pro- 
tection and  reforestation.  He  also  handles  all  the  parks  and 
nursery  work  for  Baguio  and  vicinity. 

The  forest  upon  the  public  land  within  the  Baguio  Civil  Reser- 
vation are  being  managed  intensively  in  order  to  utilize  to  the 
utmost  the  scanty  supply  of  timber  and  firewood  and  at  the 
same  time  to  retain  the  beauty  of  the  pine  forests  for  which 
Baguio  is  noted. 

The  miners  were  permitted  to  secure  timber  from  other  forests 
than  those  set  aside  for  the  mines  in  order  to  facilitate  their 
operations. 

All  trees  needed  for  local  use  or  for  fuel  were  selected  for 
felling  by  a  forest  officer  and  the  Christmas  trees  for  the  local 
trade  and  for  the  Manila  market  were  secured  in  areas  where 
their  removal  would  do  no  damage. 

Because  of  the  short  dry  season  only  one  serious  fire  occurred, 
but  even  so  nearly  20,000  small  trees  were  killed.  Because  of 
the  lack  of  funds,  no  progress  has  been  made  in  solving  the 
fire  problem  except  in  and  about  Baguio.  The  number  of  cases 
of  forest  destruction  by  squatters  has  been  reduced  to  almost 
nothing  near  Baguio. 

The  reforestation  projects  at  the  hydroelectric  plant  and  on 
the  head  waters  of  Antamok  Creek  were  inspected  frequently 
and  the  results  are  satisfactory.  The  young  growth  however  is 
not  out  of  danger  from  fires. 

The  work  in  Baguio  included  the  maintenance  of  the  forest 
nursery  and  carrying  on  the  numerous  planting  projects. 

The  pine  trees  have  for  several  years  produced  no  seed  and 
therefore  all  work  on  pine  reforestation  has  come  to  an  end 
except  for  some  plantings  of  forest  grown  seedlings. 

The  camphor  seed  ordered  from  Japan  failed  to  arrive,  but 
other  seeds  from  Japan  have  done  well.    Among  those  imported 
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during  1920  are  the  following:  Scirpus  lacustris,  Castanea  shi- 
baguri,  Castanea  jcvponica,  Thea  sinensis,  Juglans  cordifonms, 
Zartte  currant,  Salix  multinervis,  Acer  atropurpureum  and  17m- 
bellularia  californica.  Among  seeds  received  from  California 
were  the  following:  Eucalyptus  globulus,  robusta,  tereticornis, 
viminalis,  etuartiana,  and  ChrysophyUum  pliviforme.  During 
the  year,  2,320  plants  were  distributed  to  the  city  and  to 
individuals. 

For  private  parties 728 

Roads  and  drives  567 

City  parks  - 1,025 

There  are  on  hand  4,000  trees,  12,000  shrubs  and  trees  and 
3,000  herbacious  flowering  plants  for  use  in  1921.  For  re- 
forestation work,  14,570  plants  were  used,  but  most  of  these 
were  intended  to  cover  the  ground  and  thus  by  killing  the  grass 
reduce  the  fire  hazard.  As  a  matter  of  fact,  comparatively  little 
tree  planting  has  been  done.  The  District  Forester  in  coopera- 
tion with  the  Trinidad  Agricultural  School  planted  up  a  steep 
hillside  containing  2.2  hectares. 

Small  plants  were  transferred  from  the  nursery  to  experi- 
mental plantations,  among  these  being  134  camphor  trees. 

The  trees  on  the  growth  plots  were  measured  and  a  new'  plot 
was  laid  out  in  the  reforestation  area  at  the  Trinidad  Agricul- 
tural School. 

The  work  at  the  nursery  is  under  a  serious  handicap  because 
so  much  time  isi  required  to  water  the  plants  during  the  dry 
season.  At  present  the  water  in  Pacdacal  Creek  after  rains 
goes  to  waste.  Much  of  it  could  be  used  in  the  nursery  if  sev- 
eral catch  basins  were  constructed.  This  work  can  be  done  at 
a  reasonable  cost  and  will  greatly  reduce  nursery  expenses. 

An  experiment  was  made  with  guano  from  caves  in  the  Phil- 
ippines and,  as  satisfactory  results  were  obtained,  it  is  probable 
that  guano  will  be  used  instead  of  imported  fertilizers. 

Roads  and  parks. — The  City  of  Bagnio  cooperated  in  fire  pro- 
tection, the  city  laborers  being  available  to  fight  fires  within  the 
city  limits.  The  city  appropriated  ^4,500  for  the  maintenance 
of  parks  and  for  tree  planting. 

Burnham  park  was  prepared  as  a  landing  place  for  aviators 
and  the  plants  which  had  suffered  from  standing  water  were 
planted  at  higher  elevations. 

Wright  park  was  cleaned  up  and  the  newly  set  out  ornamentals 
were  watered  and  cultivated  during  the  dry  season.  It  is  ex- 
pected that  this  park  will  require  less  attention  in  the  future. 
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The  grass  in  the  City  Cemetery  was  kept  cut  and  where 
necessary  trees  were  set  out. 

Forbes  park  was  further  beautified  and  a  grove  was  fitted 
out  for  picnic  parties;  a  wooden  dam  has  made  a  swimming 
pool  and  it  is  evident  that  a  concrete  dam  costing  1*1,000,  will 
make  a  considerable  pond  suitable  for  boating  and  fishing. 

Roadside  trees  were  set  out  and  looked  after  and  special  care 
was  taken  to  protect  young  trees  from  damage  by  storms. 
Foot  paths  were  constructed  and  several  bridges  were  replaced 
or  repaired  and  concrete  or  stone  culverts  were  made  where 
necessary. 

THE  FOREST  SCHOOL. 

The  Forest  School  is  a  branch  of  the  University  of  the  Philip- 
pines, but,  as  one  of  its  main  objects  is,  to  fit  young  men  for 
work  in  the  Bureau  of  Forestry,  the  administration  and  main- 
tenance of  the  school  is  assumed  by  this  Bureau. 

The  Bureau  of  Forestry  offers  scholarships  each  year  to  such 
persons  as  are  qualified  to  take  the  work  at  the  Forest  School. 
The  students  are  selected  from  among  energetic  forest  guards 
and  from  students  of  high  schools  or  schools  of  similar  rank. 

The  senior  class  of  1920  contained  three  Chinese  students 
supported  by  a  special  fund  in  China.  There  were  seventeen 
who  graduated  and  were  admitted  to  the  Bureau  of  Forestry. 

The  class  of  1922  was  enrolled  during  the  first  week  of  April 
with  thirty-four  members.  Of  these,  four  were  holding  scholar- 
ships from  the  British  North  Borneo  government.  The  number 
of  students  in  this  class,  is  twenty-six  at  present. 

The  courses  in  botany  and  trigonometry  were  formerly  given 
at  the  College  of  Agriculture,  but  as  the  two  schools  are  over  a 
kilometer  apart  it  was  decided  to  give  all  the  work  at  the 
Forest  School  and  thus  save  the  time  of  the  students. 

The  school  was  handicapped  by  the  transfer  of  one  forester 
to  other  work  in  the  Bureau  and  by  the  resignation  of  two  ex- 
perienced rangers.  A  forester  from  the  United  States  was 
assigned  to  the  school  and  two  field  men  were  detailed  to  the 
school.    All  of  these  have  done  well. 

During  the  year,  a  number  of  improvements  were  made.  The 
arboretum  and  forest  nursery  were  transferred  to  a  site  near 
the  present  school,  where  there  was  more  room  for  expansion. 
Two  cottages  were  erected  and  are  occupied.  An  electric  light 
plant  has  been  installed,  to  the  great  benefit  of  the  school  and 
students. 
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The  Bureau  of  Forestry  telephone  line  was  extended  to  the 
school,  thus  giving  direct  connection  with  the  several  depart- 
ments of  the  College  of  Agriculture  and  College  of  Veterinary 
Science  and  also  with  Los.  Banos. 

A  water  distillation  plant  is  in  process  of  erection  and  the 
trails  to  points  of  interest  have  been  improved. 

The  collection  of  birds  indigenous  to  the  school  was  lost  in 
the  Carnival  fire  of  1920  and  an  effort  should  be  made  to  re- 
place the  collection,  as  it  was  one  of  the  attractions  of  the 
school.  The  other  natural  history  collections  are  being  increased 
by  the  students.  Over  two-thirds  of  the  snakes  found  in  this 
region  have  already  been  identified  and  placed  on  view  and  the 
insects  and  fish  are  receiving  attention. 

The  library  has  been  catalogued  and  only  miscellaneous  pub- 
lications remain  to  be  classified.  All  books  and  pamphlets  are 
easily  accessible  to  the  students.  The  work  of  preparing  a  sub- 
ject index  has  been  commenced.  • 

The  students  have  been  encouraged  to  raise  their  own  vege- 
tables and  in  addition  they  are  also  raising  pigs  for  their  own 
use.  Their  general  health  has  been  good,  but  four  different 
students  lost  considerable  time  because  of  sickness  and  finally 
went  to  Manila  for  treatment  because  there  are  no  hospital 
facilities  for  the  three  schools  at  Los  Banos. 

The  students  have  taken  a  keen  interest  in  forestry  and  when- 
ever excursions  came  to  the  campus,  the  Forest  School  students 
did  their  part  in  showing  the  points  of  interest  and  in  explain- 
ing the  essentials  of  forestry  to  the  visitors. 

The  course  at  the  school  has  been  revised  with  a  view  to  mak- 
ing it  as  practical  as  possible.  Furthermore,  in  order  to  secure 
the  best  possible  students,  members  of  the  faculty  and  other 
forest  officers  visited  every  high  school  and  gave  talks  regard- 
ing forestry  as  a  profession. 

The  senior  class  has  made  two  trips.  One  was  to  Mount  Lobo, 
where  the  students  applied  their  instruction  in  a  practical  man- 
ner. The  other  trip  was  to  a  mangrove  swamp,  which  the  class 
studied  and  mapped.  Both  of  these  trips  were  of  great  benefit 
to  the  students  and  the  data  secured  will  be  of  use  to  the  Bureau 
of  Forestry. 

DIVISION  OF  SAWMILLS  AND  UTILIZATION. 

PERSONNEL. 

The  large  demand  for  lumber  throughout  the  Philippines  dur- 
ing the  past  year,  together  with  the  exceptionally  high  prices 
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prevailing,  have  led  to  a  general  increase  in  the  production  of 
existing  mills,  together  with  considerable  activity  among  li- 
censees in  establishing  mills  on  areas  formerly  devoted  to  logging 
work  only.  While  the  necessity  of  withdrawing  all  rangers  that 
could  be  spared  for  assignment  to  land  classification  work,  has 
prevented  the  increase  in  the  ranger  personnel  of  this  Division, 
which  would  have  been  desirable,  the  system  of  training  all 
the  rangers  graduated  from  the  Forest  School  which  was  adopted 
two  years  ago  has  permitted  the  increase  in  the  number  of 
stations  at  which  a  better  supervision  of  the  scaling  of  logs 
for  sawmill  licensees  could  be  carried  on.  With  these  rangers 
available  at  the  different  stations  throughout  the  Islands,  and 
the  increase  in  the  number  of  guard-sealers  who  have  been  ap- 
pointed during  the  past  year,  the  scaling  work  is  gradually  being 
brought  to  a  point  of  efficiency  which  will  prove  more  satisfac- 
tory to  both  the  Government  and  the  licensees  in  the  proper 
measurement  and  manifesting  of  timj>er. 

However,  the  solution  of  this  problem  has  not  as  yet  been 
reached  as  the  Bureau  has  met  with  a  very  serious  handicap  in 
the  matter  of  holding  the  men  who  have  been  trained  as  guard- 
sealers  and  who  have  proved  efficient  in  the  work.  The  training 
which  they  receive  in  the  scaling  and  identification  of  Philippine 
timber  and  in  tallying  and  checking  lumber  makes  them  valuable 
to  the  lumber  companies,  so  that  in  several  cases  the  Bureau  has 
lost  efficient-  guards  through  their  resigning  to  accept  more 
salary  as,  checkers  and  scalers  for  the  lumber  companies.  The 
importance  of  this  scaling  work,  which  will  constantly  increase 
in  volume  with  the  developement  of  the  sawmill  industry  in  the 
Philippines,  and  the  necessity  of  holding  the  rangers,  with  their 
greater  technical  education,  free  for  the  other  administrative 
and  technical  work  carried  on  by  the  Bureau,  makes  it  very 
important  that  a  corps  of  guard-sealers  be  organized  on  a  per- 
manent Civil  Service  basis  with  salary  grades  and  vacation 
privileges  which  will  make  these  positions  attractive  to  the 
right  class  of  men  and  which  will  compare  favorably  with  the 
salaries  offered  them  by  the  lumber  companies  as  soon  as  they 
have  received  their  training. 

At  the  close  of  this  year  there  are  21  rangers  and  24  guard- 
sealers  doing  scaling  work  throughout  the  various  districts,  while 
the  installation  of  new  mills  and  the  increase  in  production  of 
some  of  the  old  mills  makes  the  appointment  and  training  of  6 
to  8  new  guards  within  the  next  few  months  very  necessary. 

While  the  principle  of  scaling  timber  in  the  round  adopted 
in  1915  by  Act  No.  2451  of  the  Philippine  Legislature  has  been 
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generally  accepted  and  the  scaling  of  logs  by  Government  scalers 
at  the  larger  mills  has  been  carried  on  with  very  few  complaints 
during  the  past  two  or  three  years,  the  practical  application 
of  this  primary  business  principle  still  leaves  much  to  be  desired, 
owing  to  the  small  personnel  provided  for  carrying  on  the  work 
and  the  comparatively  low  salaries  paid  the  men  employed. 

The  passage  of  Act  No-  2451  was  sought  to  protect  the 
interest  of  the  Government  in  securing  the  full  value  of  the 
timber  sold  to  licensees  as  compared  with  the  large  losses  which 
previously  were  incurred  when  paying  on  the  sawn  product  on 
account  of  the  wasteful  methods  practiced  in  many  of  the  mills. 
However,  this  law  likewise  placed  an  obligation  on  the  Govern- 
ment which  has  not  been  met  save  in  the  case  of  larger  saw- 
mills. This  obligation  is  contained  in  the  provision  that  licen- 
sees measuring  and  manifesting  their  own  logs  must  record 
and  pay  for  full  measurements  and  deductions  for  defects  may 
only  be  made  by  the  Director  of  Forestry  or  his  authorized  agent. 
As  practically  all  timber  contains  more  or  less  defects,  the  present 
shortage  of  scaling  personnel  ia  as  unfair  to  the  small  licensees 
who  must  measure  and  manifest  their  own  timber  as  the  for- 
mer systenj  was  to  the  Government  and  has  simply  led  to  false 
manifests  in  large  numbers  of  cases  where  the  regulations  of 
the  Bureau  of  Internal  Revenue  and  the  administrative  person- 
nel are  unable  to  cope  with  the  situation. 

The  most  fundamental  of  business  principles  require  that  the 
Government  should  provide  its  personal  representative  for  the 
supervision  of  the  logging  operations  and  the  measurement  of 
timber  sold,  both  in  justice  to  itself  and  to  the  licensee. 

GRADING. 

The  importance  of  introducing  a  generally  accepted  and  of- 
ficial set  of  grading  rules  for  lumber  and  timber  and  of  training 
a  corps  of  men  competent  to  perform  this  class  of  work  has  been 
repeatedly  mentioned  in  previous  annual  reports,  and  can  not 
be  too  strongly  urged  upon  lumber  manufacturers  and  dealers. 

The  exportation  of  lumber  during  1920  has  considerably  in- 
creased and  the  future  development  of  the  industry  depends  very 
largely  on  the  development  of  an  export  market,  which  in  turn 
depends  on  the  shipment  of  standard,  reliable  grades  of  lumber. 
An  indication  of  the  damage  which  may  be  done  to  the  export 
trade  in  lumber  is  contained  in  the  reports  published  in  the  local 
press  at  the  close  of  the  year  of  shipments  of  Philippine  lumber 
lying  on  the  docks  in  San- Francisco  and  Seattle  with  no  buyers 
because  of  its  poor  condition  and  in  unofficial  inspections,  by 
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members  of  this  Bureau,  of  shipments  to  the  United  States  in 
which  six  or  more  lower  group  species  of  poor  quality  were 
substituted  in  part  for  the  two  species  specified  by  the  purchaser. 
The  continuation  of  such  practices  as  this  can  only  result  in 
the  establishment  of  a  bad  name  for  Philippine  lumber  in  the 
countries  to  which  it  is  shipped,  which  will  require  much  time 
and  trouble  to  overcome,  and  it  is  again  urgently  recommended 
that  the  local  lumbermen  combine  to  establish  definite  rules 
under  which  all  foreign  shipments  of  lumber  shall  be  made. 

The  further  training  of  Government  inspectors  has  had  to  be 
abandoned  during  the  past  year  and  there  is  no  prospect  at  pre- 
sent for  resuming  it  during  the  coming  year,  owing  to  the  large 
amount  of  pending  work  and  the  small  personnel  provided.  Nu- 
merous requests  for  inspections  have  been  complied  with  by 
members  of  the  Office  of  the  Wood  Expert,  but  such  inspections 
have  been  necessarily  confined  almost  exclusively  to  identifica- 
tion of  species  and  a  general  statement  of  the  merchantable  char- 
acter of  the  lumber,  with  no  effort  to  grade  as  to  quality  as  is 
the  common  practice  in  the  United  States. 

LUMBERING. 

The  continued  growth  of  the  local  lumber  trade,  together 
with  the  increase  in  the  export  market  during  the  past  year, 
had  produced,  until  the  general  cessation  in  all  lines  caused  by 
the  financial  stringency  of  the  last  few  months  of  the  year,  al- 
most unprecedented  prices  for  lumber  and  a  demand  for  license 
areas  greater  than  the  forest  areas  commercially  available  could 
accommodate.  This  has  in  turn  greatly  stimulated  the  interest 
of  small  licensees  in  the  installation  of  sawmills,  so  that  all 
machinery  available  locally  has  been  put  to  work  and  new  mills 
ordered  from  the  United  States  by  licensees  anxious  to  secure 
their  share  of  the  active  and  profitable  market  which  has  pre- 
vailed during  the  greater  part  of  the  year.  Newly  installed 
mills  have  started  operations  on  the  areas  of  the  following 
licensees ;  Zambales  Lumber  Company,  Northern  Luzon  Lumber 
Company,  Ruiz  y  Rementeria,  Flecha  Point  Lumber  Company, 
W.  L.  Lamb,  A.  Bleivel,  I.  Rosales  and  N.  O.  del  Pilar,  while  the 
old  Taba  Bay  Sawmill  resumed  operations  in  February  under 
the  direction  of  the  Hercules  Lumber  Co. 

Sawmills  are  also  ordered  or  under  installation  by  the  Agusan 
Timber  Company,  Rosenstock,  Wrentmore  and  Reynolds,  P« 
Chavez,  E.  A.  Gebert,  F.  L.  Evangelista,  Albert  Bryan,  Lucanin 
Plantation  Co.  and  licensees  in  Bagac,  Bataan  and  Subic,  Zam- 
bales. 
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While  it  is  believed  that  the  reaction  in  the  lumber  market 
being  experienced  during  the  last  two  months  of  the  year  is  en- 
tirely due  to  a  temporary  fluctuation  resulting  from  the  financial 
crisis,  and  that  the  timber  market  will  return  to  approximately 
its  previous  activity  and  level  of  prices,  it  is  believed  that  the 
large  number  of  licensees,  unfamiliar  with  efficient  methods  of 
logging  and  sawmill  operation,  who  are  rushing  into  the  busi- 
ness without  competent  managers  or  sufficient  capital  resources, 
will  cause  many  failures  as  soon  as  the  prevailing  heavy  demand 
is  taken  care  of  and  the  purchasers  become  more  particular 
and  exacting  in  their  demands  for  a  better  grade  of  lumber. 

The  shortage  of  personnel  already  noted  has  made  it  impos- 
sible to  keep  up  to  date  records  of  the  production  of  all  the  saw- 
mills distinct  from  the  production  of  the  smaller  licensees 
operating  without  mills,  while  reports  requested  from  the  mill- 
men  themselves  are  so  delayed  and  incomplete  as  to  make  it 
impossible  to  include  the  data  in  this  report. 

Reports  available  from  18  companies  show  the  following  pro- 
duction figures: 


Year. 

Log  scale. 

Mill  tally. 

Sales. 

Forest  charges. 

1919 

Cubic  meter. 
286.729.82 
306,837.15 

Cubic  meter. 
202,066.81 
216,616.54 

Cubic  meter. 
191,390.07 
216,684.78 

Peaoe. 

248,668.87 

262,747.78 

1920 

While  production  as  a  whole  has  increased  during  1920,  this 
increase  has  been  largely  due  to  the  preparedness  of  a  few  of 
the  largest  mills  and  to  the  increased  activities  of  the  smaller 
mills  induced  by  the  boom  in  the  lumber  business.  Many  of  the 
older  mills  however  have  shown  a  sharp  decline  4n  the  amount 
cut  during  1920  as  compared  with  the  previous  year,  due  to  a 
number  of  reasons.  The  large  amount  of  coast  line  found  in 
the  Philippines,  much  of  which  is  forested,  has  until  the  last 
few  years  permitted  a  large  amount  of  logging  with  the  simplest 
possible  methods,  which  created  an  unwarranted  dependence  on 
this  type  of  logging  by  many  operators,  the  majority  of  whom 
were  almost  totally  unfamiliar  with  modern  methods  of  animal 
and  mechanical  logging  and  who  were  very  loath  to  make  the 
investment  necessary  for  the  installation  of  such  methods  as 
would  permit  the  development  of  areas  further  in  from  the  coast, 
which  could  not  be  profitably  reached  by  the  simple  animal 
and  hand  logging  methods  in  use.  With  the  general  improve- 
ment in  the  lumber  market  which  started  in  1916,  came  also 
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the  large  increase  in  the  cost  of  all  machinery  and  supplies,  which 
brought  further  hesitation  on  the  part  of  these  mill  owners  to 
invest  in  the  machinery  necessary  for  the  further  development 
of  their  areas,  with  the  result  that  during  the  past  year  the 
majority  of  these  licensees  have  not  only  been  unable  to  increase 
their  output,  but  in  the  majority  of  cases  have  fallen  behind 
their  production  of  previous  years  owing  to  inability  to  supply 
their  mills  with  sufficient  logs.  Decreases  in  the  log  scale  at 
these  mills  have  run  as  high  as  1,200  to  4,000  cubic  meters  for 
the  year. 

LOCAL  MARKETS. 

As  noted  in  the  annual  reports  for  the  past  three  years,  the 
la?ge  amount  of  local  development  work  in  sugar,  coconut  oil  and 
other  industries  and  in  public  works  development  has  furnished 
a  very  active  local  market  for  timber  and  has  absorbed  from 
85  per  cent  to  90  per  cent  of  the  total  production  in  addition 
to  imports  slightly  in  excess  of  one  half  the  amount  exported. 

The  following* tables  made  up  from  reports  receive  from  the 
mills  at  which  forest  officers  are  stationed,  shows  by  principal 
species  and  ports,  the  distribution  of  the  lumber  sold  by  the 
larger  and  more  active  companies  operating  in  the  Philippines. 
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FOREIGN  MARKETS. 

While  local  markets  have  been  the  principal  buyers  of  the 
lumber  so  far  produced  in  the  Philippines  and  will  undoubtedly 
continue  to  absorb  large  quantities,  a  continuation  of  the  pre- 
sent development  of  the  lumber  industry  and  a  development 
on  the  scale  warranted  by  the  resources  of  Philippine  forests 
will  depend  very  largely  on  the  better  development  of  export 
markets.  Although  shipping  and  general  trade  conditions 
brought  about  by  the  European  War  greatly  interfered  with 
foreign  shipments  of  lumber  during  the-  past  five  or  six  years, 
it  is  believed  that  too  little  attention  has  been  paid  to  the  pos- 
sibility of  developing  these  markets  and  too  much  reliance 
has  been  placed  on  the  local  trade,  so  that  local  depressions 
in  the  lumber  market  have  had  an,  unwarranted  reaction  on 
the  lumber  companies.  An  illustration  of  this  is  contained  in 
the  recent  financial  stringency  which  has  brought  considerable 
depression  in  the  lumber  market.  Almost  simultaneously  this 
office  received  several  inquiries  from  foreign  sources  as  to  pos- 
sibilities of  securing  large  quantities  of  timber  which  were 
referred  to  local  lumbermen. 

However,  little  response  has  been  received  to  these  inquiries 
owing  to  the  fact  that  the  few  companies  which  have  done  any- 
thing in  the  export  line  already  had  sufficient  orders  for  their 
export  trades  and  the  remainder  were  unprepared  to  handle 
this  business. 

The  substitution  of  Philippine  lauans  and  tangile  on  the 
American  market  for  the  diminishing  supply  of  true  mahogany 
has  been  going  on  for  some  years  past  and  deserves  to  be  es- 
tablished, with  proper  advertising,  on  its  own  merits  rather 
than  as  a  substitute  for  a  totally  different  species. 

With  reference  to  the  China  market,  an  article  in  a  recent 
number  of  the  West  Coast  Lumberman  states: 

China  imports  annually  from  2,000,000  to  4,000,000  cubic  feet  of  hard- 
wood, chiefly  through  the  leading  import  centers  of  Shanghai  and  Tien- 
tsin. 

During  the  three  months  period  from  January  to  March,  1920,  Shanghai 
imported  217,174  cubic  feet  of  hardwood  *  *  *  Singapore,  Japan,  and 
South  America,  in  the  order  named,  dominated  the  trade. 

Tientsin  is  a  growing  center  for  trade  in  lumber.  Tientsin's  timber 
imports  (hardwood)  during  1919  were  887,959  cubic  feet  of  rough,  hewn 
and  sawn  material.  From  January  1  to  April  17,  1920,  Tientsin  im- 
ported 37,060  superficial  feet  of  rough  hardwood  *  *  *  Hankow  is 
also  an  important  and  growing  center  for  lumber  imports.  More  than 
4,000,000  square  feet  of  softwood,  78,000  cubic  feet  of  hardwood,  and 
339,000  sleepers  were  imported  in  1918     *    *     * 
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China's  imports  of  timber  come  chiefly  from  the  United  States,  Japan, 
Canada,  Norway,  Singapore,  India,  Indo-China,  and  the  Dutch  East 
Indies.  During:  the  war,  Philippine  lumber  obtained  a  foothold  in  China's 
markets. 

Philippine  lumber  has  been  known  on  the  China  market  for 
a  very  long  time.  As  a  matter  of  historical  interest,  Chinese 
records  a  thousand  years  old  speak  of  importations  of  timber 
from  the  Philippines.  And  with  the  constantly  growing  demand 
for  lumber  which  the  prospective  and  actual  development  of 
China  indicates,  the  active  participation  of  Philippine  lumber 
in  this  market  seems  fcnly  dependent  on  the  activity  of  local 
lumbermen  in  developing  the  trade. 

The  following  tables  show  the  total  exports  and  imports  of 
lumber  and  timber  through  Philippine  ports  during  the  past 
three  years,  by  principal  species  and  countries  of  origin  and 
destination. 
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DIVISION  OF  FOREST  LANDS  AND  MAPS. 

SECTION  OF  PUBLIC  FOREST  LANDS  CASES. 

The  same  difficulties  encountered  in  former  years  have  been 
observed  in  handling  the  cases  pertaining  to  this  section.  Some 
of  these  difficulties  may  be  obviated  by  establishing  a  more 
effective  cooperation  between  this  Bureau  and  the  Bureau  of 
Justice. 

The  following  table  shows  the  status  of  the  claims  received 
during  1920: 


G.  L.  R.  0. 

Number 
received. 

Action. 

Opposition 
withdrawn 
after  in- 
spection. 

Pending 
decision 
of  court. 

Number  of 

hectares 
adjudica- 
ted to  the          Remarks. 

Insular 

Govern- 
ment. 

Cadastral 

6 
2,452 

1 
50 

. 

1 
25 

Ordinary 

23 

8.47      1  lost  in  court. 

Total 

2,458 

51 

28 

26 

8.47    

One  case  was  lost  because  the  ranger  who  examined  the  land 
was  in  the  field  and  could  not  be  reached  before  the  hearing 
was  over.  In  the  case  which  was  won  over  eight  hectares 
of  mangrove  swamp  were  declared  public  land. 

SECTION  OP  PRIVATE  FOREST  LANDS  REGISTRY. 

Forty-one  parcels  of  land  with  a  total  area  of  47,723  hectares, 
82  ares,  and  90  centares  have  been  registered  in  accordance 
with  the  provisions  of  section  1829  of  the  Administrative  Code, 
and  examined  for  the  information  of  the  Collector  of  Internal 
Revenue.  The  decrease  of  the  number  of  parcels  registered 
during  this  year  as  compared  with  that  of  last  year  is  due  to  a 
great  number  of  applications  rejected  for  registration  for  lack 
of  proper  documents  or  because  the  boundaries  are  too  indefinite 
to  be  located  on  the  ground.  The  latter  case,  when  conflicts 
and  friction  between  licensees  of  the  Bureau  of  Forestry  and 
the  claimants  have  taken  place,  involves  questions  of  fact  which 
are  more  or  less  difficult  to  decide. 

In  rejecting  an  application,  if  the  land,  because  of  the  condi- 
tion of  its  soil  and  slight  value  of  its  forest  products,  is  more 
valuable  for  agricultural  than  for  forest  purposes,  the  claimant 
is  advised  to  perfect  his  title  in  the  court  and  is  informed  that 
in  the  mean  time,  the  land  is  considered  as  an  unregistered  pri- 
vate woodland  and  that  the  utilization  of  forest  products  found 
thereon  will  be  governed  by  section  1513  of  the  Administrative 
Code;  if  the  land  or  portion  of  it  is  more  valuable  for  forest 
than  for  agricultural  purposes,  the  claimant  is  informed  that 
the  whole  area  or  portion  of  it  is  considered  as  a  part  of  the 
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public  forest  until  he  has  perfected  his  claim  in  the  court  and 
that  the  forest  products  found  thereon  will  be  disposed  of  by 
the  Bureau  in  accordance  with  the  forest  laws  and  regulations. 
Also,  he  is  warned  not  to  cut  or  remove  any  forest  products  or 
clear  any  portion  of  the  forested. portion  without  first  securing 
a  proper  license  or  permit  from  the  Director  of  Forestry.  But 
since  the  latter  procedure  has  no  legal  force,  to  protect  the 
rights  and  business  of  a  licensee  operating  in  an  area  considered 
by  the  Bureau  of  Forestry  as  part  of  the  public  forest,  the 
legislation  recommended  last  year,  authorizing  the  Director  of 
Forestry  to  settle  the  questions  of  fact,  which  settlement,  once 
approved  by  the  Department  Secretary,  shall  be  final  so  long 
as  the  Court  of  Land  Registration,  on  request  by  the  claimant, 
might  not  decide  the  question,  is  now  again  recommend  for  the 
good  of  the  public  in  general  and  for  the  interest  of  efficient 
administration  in  particular. 

The  following  table  shows  the  private  woodlands  registered 
up  to  December  31,  1920: 

Registered  private  woodlands. 


Calendar  year. 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1916. 
1916. 
1917. 
1918. 
1919. 
1920. 


Total. 


Number  of — 

Parcels. 

Hectares. 

Ares. 

Centares. 

420 

20,643 

68 

51 

201 

68,386 

06 

95 

28 

16,412 

27 

44 

8 

1,806 

94 

65 

8 

29,228 

47 

82 

12 

6.681 

68 

89 

21 

12,786 

96 

24 

17 

28,838 

78 

05 

10 

585 

97 

58 

14 

6,216 

86 

62 

4 

8,653 

86 

22 

1                 6 

5,533 

67 

26 

I               1* 

6,552 

34 

89 

!              26 

16,229 

58 

36 

1               1« 

23,230 

06 

07 

!              27 

13,804 

36 

96 

I              37 

61,668 

77 

49 

48 

7 ,985                 68 

39 

I              84 

43  ,213 

17 

26 

110 

14,048 

71 

39 

41 

47.728  '               82 

90 

1441 

428,474 

66 

88 

SECTION  OP  PUBLIC  LANDS  APPLICATION. 

The  provisions  of  the?  new  Land  Law  have  caused  a  radical 
change  in  the  procedure  in  vogue  for  classifying  lands.  Formerly 
it  was  customary  to  examine  parcels  of  land  applied  for  by  in- 
dividuals. This  was  done  in  connection  with  other  work  of 
rangers  or  when  other  equally  important  forest  work  permitted. 
The  time  of  the  field  men  was  occupied  with  a  multitude  of  small 
parcels.  Now  it  has  been  necessary  to  detail  a  large  body  of 
specially  trained  men  for  the  sole  work  of  examining  and  class- 
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ifying  lands  into  forest  zones  and  areas  that  may  be  alienated 
at  the  request  of  the  Director  of  Lands.  The  importance  of 
this  work  and  its  future  potentialities  necessitate  that  this  class- 
ification of  land  must  be  made  by  men  of  training  and  experience. 
The  result  has  been  to  strip  forest  stations  of  the  most  competent 
men,  leaving  in  their  place  temporary  forest  guards  who  could 
at  least  patrol  the  forest  and  thus  detect  or  prevent  violations 
of  the  Forest  Laws.  The  forest  officers  drawn  from  all  districts, 
were  organized  into  parties  and  they  have  examined,  since  last 
August,  182,982  hectares  of  public  land  which  may  be  alienated, 
in  the  following  provinces: 

Hectares. 

Camarines   Norte   9,000 

Camarines   Sur  - 33,809 

Cotabato    1,024 

Lanao  1,024 

Leyte    17,124 

Mindoro  45,579 

Negros   Occidental  40,320 

Nueva  Esija  -. 12,580 

Pangasinan  - 496 

Sorsogon   18,640 

Tayabas  1,024 

Bataan  2,362 

Total 182,982 

In  addition,  the  following  individual  applications  for  public 
lands  were  acted  upon: 

Summary  of  Table  /,  appendix. 

Pending  on  December   31,   1919 4,823 

Received  during  1920  1,191 

Total    : 6,014 


Certified  to  the  Bureau  of  Lands  for  agriculture  2,356 

Certified  to  the  Bureau  of  Lands  for  forestry 436 

Returned  to  the  Bureau  of  Lands  without  certification  880 

Total   3,172 

Pending  on  December  31,  1920 - 2,842 

SECTIONS  OF  FOREST  ZONES,  RESERVES  AND  COMMUNAL  FORESTS. 

Salinas  Forest  Reserve. — The  Salinas  Forest  Reservation  was 
proclaimed,  by  Executive  Order  No.  44  on  May  18,  1914,  for  the 
purpose  of  protecting  the  famous  salt  spring  of  Salinas,  Nueva 
Vizcaya. 

The  reserve  is  managed  by  the  provincial  governor,  who  super- 
vises the  manufacture  of  salt.  The  province  has  put  in  evap- 
orating kettles  which  are  leased  to  professional  salt  makers 
and  to  individuals  who  come  there  in  large  number  for  their 
annual  salt  supply. 
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Each  person  gets  firewood  wherever  it  is  most  convenient, 
and,  as  a  result,  the  fuel  around  the  salt  works  is  disappearing 
rapidly.  It  is  probable  that  the  natural  supply  would  be  equal 
to  the  demand  if  it  were  not  for  the  grass  fires.  The  kogon 
hills  are  burned  off  once  or  twice  a  year  and  as  a  result  no 
shrubs  can  survive. 

A  former  attempt  to  plant  firewood  trees  failed  because  of 
the  fires,  and  all  future  attempts  will  also  fail  unless  fires  are 
prevented.  The  planting  of  firewood  species,  namely  Ipil-ipil 
(Leucaena  glauca)  and  Madre-cacao  (GKHcidia  septum),  will  be 
of  great  benefit  and  this  work  must  be  undertaken  soon,  or  else 
the  cost  of  the  production  of  salt  will  become*  excessive  owing 
to  the  expense  of  fuel.  The  planting  of  these  trees  passed  the 
experimental  state  years  ago,  and  nothing  will  prevent -the  estab- 
lishment of  firewood  areas  at  Salinas,  except  the  lack  of  funds 
to  do  the  work  and  to  protect  the  plantation  from  fire  for  three 
or  four  years. 

Makiling  Forest  Reserve. — This  reserve  was  created  on  Nov- 
ember 21,  1910  by  Proclamation  No.  106  of  the  Governor- 
General  of  that  year  with  the  double  purpose  of  making 
silvicultural  studies  and  experiments,  and  for  the  establishment 
of  the  Forest  School.  On  November  30,  1920,  the  Makiling  Fo- 
rest Reserve  was  abolished  by  Proclamation  No.  60  and  made 
"The  Makiling  National  Botanical  Garden."  The  abolition  of 
the  Forest  Reserve  does  not  in  any  way  effect  the  purpose  for 
which  it  was  created,  for  the  Bureau  of  Forestry  has  a  joint 
control  of  the  management  and  beautifictttion  of  the  garden. 

Communal  Forests. — In  accordance  with  the  provision  of  the 
law,  69  parcels  with  a  total  area  of  9,009  hectares  have  been 
located,  studied  and  designated  as  communal  forests. 

The  following  tables  show  the  total  number  of  communal 
forests  established  up  to  December  31,  1920,  and  their  distri- 
bution by  provinces: 

Commercial  forests  established  from  1908  to  1920. 


Year. 

Parcels. 

Hectares. 

1908 

19 
19 
19 
68 
59 
26 
45 
90 
110 
88 
61 
68 
69 

5  f326,00 

1909 

6,609.00 

1910 

6,796.00 

1911 

15,147.60 

1912 

10,957.00 

1913 

8,887.00 

1914 

6,860.00 

1915 

12,129.00 

1916 

15,862.00 

1917 

10,110.00 

1918 

7,704.82 

1919 

10,587.36 

1920 

9,008.85 

Total 

716 

119,454.62 
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Statement  of  communal  forests  established  up  to  December,  1980. 


Provinces. 


Before 
1920 


Abra 

Albay-Catanduanee . 

Antique 

Bataan 

Batanes 

Batangas 

Bohol 

Bulacan 

Cagayan 

Camarines  Norte 

Camarines  Sur 

Capiz 

Cavite 

Cebu . .  *. 

Ilocos  Norte 

Ilocos  Sur 

Iloilo 

Iaabela 

Lacuna  

La  Union 

Leyte 

Mindoro 

Misamis 

Mindanao-Sulu: 

Agusan 

Bukidnon 

Cotabato 

Davao 

Lanao 

Sulu. 

Zamboanga .... 
Mountain  Province: 

Amburayan .... 

Apayao 

Benguet 

Bon  toe 

Ifug 


Parcels 


During 
1920 


26 
12 

4 
15 


1 
31 
■2 
84 

8 
32 
21 


10 
20 
21 
10 
18 
12 
10 
85 
2 
20 

1 
1 


irugao 

Kafinga 

Lepanto 

Nueva  Eeija 

Nueva  Vizcaya 

Occidental  Negros . 
Oriental  Negros. . . . 

Palawan 

Pampanga 

Pangasinan 

Rial 

Romblon 

Samar 

Sorsogon-Masbate . 

Surigao 

Tarlac 

Tayabas 

Marinduque. . . 
Zambales 


2 
28 

2 
82 
16 


Total. 


3 
38 

6 

6 
47 
18 
13 
10 
41 

8 
16 


Total 
parcels 
estab- 
lished 
up  to 
1920. 


640 


27 
16 

4 
16 


Municipalities,  rancherias 
or  townships. 


With 
C.P. 


16 

23 

11 

13 

4 

10 

12 

2 

38 
2 

37 
8 

34 

28 


10 
22 
24 

14 
19 
13 
10 
42 
4 
21 

1 

1 


27 

5 

32 

16 


8 
42 
6 
6 
61 
21 
16 
10 
44 
10 
17 


709 


2 
20 

7 
24 
11 


7 
16 
21 

7 
13 
10 
14 
20 

8 
13 

1 
1 


With- 
out 
C.P. 


4 

4 
31 
14  I 

8  ' 

7 
21 

5 
12 


454 


14 

22 

4 

2 

7 

6 

20 

48 

15 

17 

28 

13 

18 

4 

26 

13 

87 

59 
12 
80 
14 
86 
27 
75 

4 

1 

18 

2 

1 

1 

10 

87 

15 

11 

84 

16 

18 

36 

21 

4 

14 

12 

6 

9 

6 

2 

1 


Area  in  hec- 
tares of  par- 
lb- 


935 


lishedujJ 
IS 


to 


5,448.00 

1,819.00 

984.00 

4.791.40 


Cancelled. 


Par- 


136.00 
8,792.80 

840.16 
4,489.60 
1.171.00 
4,006.50 
2,984.00 


1,175.00 
7,269.00 
8,278.00 
1,817.00 
8,181.00 
1,496.00 
3,016.00 
4,914.68 
884.00 
8,383.00 

160.00 
620.00 


164.00 
800.00 


827.00 

1,754.00 
606.00 
100.00 


1,226.00 
5.677.00 
664.00 
8,633.00 
1,596.00 


896.00 

11,668.48 

901.00 

485.00 

8,088.00 

2,079.00 

2,884.00 

1,849.00 

4,499.00 

1,432.00 

8,227.00 


119,454.62 


464.00 


282.16 
66.00 


1 ,127.00 


106.00 


9.00 


11'     195.00 

i 

"i7"'24o'oo 


76.00 


1  .   '     265-00 
1  126.00 


15  |     2,906.16 


Total  number  of  parcels  and  hectares  established  from  1908  to  1920, 
Total  number  of  parcels  and  hectares  cancelled  in  various  years 

Balance  in  force 


Parcels. 


709 
15 


694 


Hectares. 


"!:&« 


116.188.46 
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Forest  Zones. — In  connection  with  the  work  of  examining 
and  classifying  lands  that  will  be  disposed  of  and  alienated  by 
the  Director  of  Lands,  forest  zone  lines  have  been  located  by 
placing  corners  between  forest  and  agricultural  lands.  In  most 
cases  the  corners  do  not  form  a  close  boundary  and  the  reason 
for  this  is  that  the  work  is  carried  on  only  in  those  regions  which 
the  Director  of  Lands  needs  for  immediate  certification. 

Forest  zone  lines  have  been  located  in  the  following  munic- 
ipalities : 

MunicipdUtlu.  Province*. 

Labo  Camarines  Norte. 

Calabang*  ..... Camarines  Sur. 

Tinambac  , Camarines  Sur. 

Naga Camarines  Sur. 

Bongabon Nueva  Ecija. 

Calapan  Mindoro. 

Bongabon Do. 

Capoocan  Leyte. 

Irosin Sorsogon. 

Labrador  Pangasinan. 

San  Carlos  - Negros  Occidental. 

Mariveles  Bataan. 

MAPPING  AND  DRAFTING  SECTION. 

A  map  of  the  Visayas  and  Mindanao  on  a  scale  of  1 :  400,000 
was  prepared,  which  like  a  similar  map  for  Luzon  made  in  1919, 
will  include  all  of  the  latest  forest  and  other  data  of  value.  A 
large  amount  of  additional  data  has  been  added  to  the  progress 
maps,  which  are  drawn  to  a  scale  of  1:100,000  and  1:20,000. 

Topographical  and  forest  data  taken  in  connection  with  the 
work  of  classifying  agricultural  and  forest  lands  have  been 
compiled  to  accompany  the  reports  of  the  forest  officers  who 
were  in  charge  of  the  work  and  also  to  accompany  the  certifi- 
cation of  the  Director  of  Forestry  to  the  Director  of  Lands  of 
the  portion  which  may  be  disposed  of  and  alienated  by  the  latter. 
Also,  the  data  taken  in  connection  with  the  forest  reconnais- 
sances in  the  northern  end  and  southern  end  of  Palawan  have 
been  compiled  to  accompany  the  report  of  said  reconnaissances. 
In  addition,  tracings  were  made  from  different  plans  for  com- 
munal forests,  maps  of  private  lands  for  registration,  models 
and  various  other  drafting  work.  Four  thousand  and  seventy- 
three  (4,073)  copies  of  blue  prints  were  prepared  for  the  public 
in  general  and  for  official  uses. 

181402—6 
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Topographical  and  forest  notes  taken  during  1980. 

District  No. 

Received. 

Pending. 

Total. 

Fopst 
ralustion. 

District  No.  1 

Kilometers. 
885.49 
52.13 
6.01 
619.90 
862.72 
722.49 
273.02 
261.18 
458.19 
306.85 
266.96 
455.60 
467.91 

Kilometer;  Kilometer: 
421.88         756.87 
197.0%         249.16 
24.46           30.47 
229.76         749.66 
348.32         696.04 
876.20      1,097.69 
671.87          944.39 
117.22         878.40 
200.58         658.77 
608.96         915.81 
114.27         370.23 
108.46          563.96 
149.60          617.51 

Hecitrm. 
20.60 

District  No.  2 

District  No.  3 

District  No.  4 

District  No,  5 

4,70 
2.84 
52.86 
54.00 

District  No  6 

201.68 

District  No.  7 

District  No-  8 

105.60 
40.02 

District  No.  9 

295.10 

District  No.  10 

126.27 

District  No.  11 

216.16 

District  No.  12 

49.45 

District  No.  18 

11.00 

Total 

4,467.36 

3,661.61 

8,028.96 

1,179.62 

SECTION  OP  FOREST  RECONNAISSANCE. 

Palawan. — In  order  to  secure  information  regarding  merchant- 
able forests  and  to  investigate  the  possibilities  for  a  more  in- 
tensive untilization  of  the  northern  end  and  the  southern  end  of 
Palawan  Island,  a  forest  reconnaissance  party  composed  of 
one  forest  supervisor  and  three  rangers  was  sent  out. 

Northern  end  of  Palawan. — The  region  covered  by  the  party 
has  an  area  of  about  44,562  hectares.  It  extends  from  the 
coast  of  Malampaya  sound  about  one  kilometer  to  five  kilo- 
meters to  the  interior.  The  country  in  general  is  rough.  The 
hills  rise  abruptly  from  the  coast  and  form  several  broken  chains 
ranging  from  200  to  600  meters  in  height.  The  rivers  that 
drain  the  area  are  short  and  small,  but  some  are  navigable  by 
bancas  for  a  few  kilometers  toward  the  interior. 

The  soil  cover  is  divided  as  follows: 

Hectsns. 

Commercial  forest. : 23,240 

Non-commercial  forest  and  brush  17,185 

Cultivated  land  819 

Grass  and  open  land  313 

Mangrove  swamps 3,005 

Total  " : 44,562 

For  the  purpose  of  administration,  the  whole  area  is  divided 
into  ten  compartments  and  the  detailed  report  of  each  compart- 
ment is  filed  in  the  records  of  the  Division  of  Forest  Lands  and 
Maps.  The  average  stand  of  the  forest  of  each  compartment 
varies  from  42  cubic  meters  to  175  cubic  meters  per  hectare. 
The  principal  merchantable  species,  are :  Apitong  (Dipterocarpvs 
spp.),  ipil  (Intsia  bijuga),  amugis  (Koordersiodendron  pinna- 
turn),  akle  (Albizzia  acle),  bitanhol  (Caiophylum  spp.),  makaa- 
sim    {Eugenia    spp.)     malugai    (Pometia    pinnata),    banaba 
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(Lager8troemia  speciosa),  nato  (Palaquium  spp.),  malasantol 
(Sandoricum  vidalii),  and  sakat  (Terminalis  nitens). 

The  most  suitable  areas  for  sawmill  sites  are  at  Banbanan 
and  Baluran  Bays  and  each  has  enough  timber  in  the  vicinity 
to  supply  a' mill  having  a  daily  capacity  of  10,000  board  feet.  But 
due  to  the  mountainous  character  of  the  country,  the  logging 
units  will  be  small  and  in  some  cases  portable  mills  might  be 
used  to  advantage.  Whenever  the  land  is  level  and  there- 
fore suited  for  agriculture,  clear  cutting  would  be  required  and 
elsewhere  a  certain  proportion  of  the  trees  should  be  left  to 
restock  the  forest.  In  addition  to  the  area  which  should  be 
opened  for  agricultural  purposes  after  the  timber  has  been  uti- 
lized, about  4,500  hectares,  located  mostly  along  the  rivers,  can 
be  classified  as  agricultural  lands.  The  mangrove  swamps  are 
not  suited  for  exploitation  on  a  large  scale  and  should  be  kept 
for  local  use. 

Southern  end  of  Palawan  (including  adjacent  islands) . — The 
region  covered  by  the  party  has  an  area  of  about  49,396  hec- 
tares divided  as  follows : 

Hectares. 

Commercial  forest  29,778.30 

Non-commercial  forest  12,189.90 

Temporary  clearings   (kaingins) 1,251.20 

Open  or  grass  land  1,656.00 

Mangrove  swamps  f. 4,415.00 

Total   49,396.60 

The  area  is  further  divided  into  five  compartments.  The  first 
compartment  comprises  the  southern  end  of  Palawan  and  the 
other  four  compartments  comprise  the  adjacent  islands.  The 
average  stand  of  the  forest  of  each  compartment  varies  from  40 
to  100  cubic  meters  per  hectare  and  the  important  commercial 
species  found  are  amugis  (Koordersiodendron  pinnatum), 
malugai  (Pometia  pinnata),  ipil  (Intsia  bijuga),  bogo  (Garuga 
littoralis),  maranggo  (Azadirachta  integrifoliola) ,  nato  (PaUb- 
quium  spp.),  sakat  (Terminalia  nitens),  akle  (albizzia  acle)f 
kalantas  (Toona  calantos)9  and  makaasim  (Eugenia  spp.). 

No  suitable  sawmill  sites  were  found  because  of  a  number 
of  conditions.  The  sites  near  the  forest  either  had  no  harbors 
or  else  had  no  fresh  water,  and  protected  anchorages  were  either 
far  from  a  forest  or  else  were  on  private  land.  Some  of  these 
difficulties  could  be  easily  overcome,  but  owing  to  the  broken 
nature  of  the  country  only  a  small  mill  could  be  operated  in 
in  this  region.  In  all  probability  this  country  will  be  logged 
by  small  licensees  who  will  take  advantage  of  favorable  weather 
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to  raft  their  logs  to  sheltered  anchorages  and  then  sell  them 
to  mills  in  Manila  or  Iloilo. 

Under  the  direction  of  several  members  of  the  faculty  of  the 
Forest  School  at  Los  Banos,  the  graduating  class  of  1921  car- 
ried on  two  forest  reconnaissances  which,  while  they  were  made 
for  educational  purposes,  also  resulted  in  the  acquisition  of 
valuable  information  for  better  forest  management. 

These  consist  of  the  forest  reconnaissance  of  the  Mount  Lobo 
region  in  the  Province  of  Batangas,  and  the  mangrove  swamp 
territory  in  the  southern  and  southwestern  part  of  Tayabas,  in 
the  municipalities  of  Pagbilao,  Laguimanoc,  Unisan,  Pitogo,  and 
Macalelon. 

Mount  Lobo  Region,  Batangas. — From  Batangas  Bay  to  Lo- 
coloco  Point  there  are  two  mountains  separated  by  a  wide  valley 
at  the  town  of  Lobo. 

The  first  mountain  on  the  shores  of  Batangas  Bay  was  not 
examined  because  from  all  sides  it  was  seen  to  be  covered  with 
grass,  with  only  a  few  wooded  gullies.  The  hills  near  Lobo 
were  covered  with  brush,  but  this  area  was  occupied  by  settlers 
who  cleared  off  and  abandoned  successive  parcels  of  land.  Ap- 
parently by  good  fortune,  rather  than  by  design,  these  parcels 
came  up  to  brush  and  not  to  grass  as  elsewhere  on  this  mountain. 
Lone  trees  with  long  clear  trunks  are  the  sole  remaining  evi- 
dence that  the  entire  mountain  was  once  forested  from  top  to 
bottom. 

Conditions  on  Mount  Lobo  were.  different.  There,  the  diver- 
sified geological  formations  have  given  rise  it  differences  in 
topography  and  in  vegetation.  Furthermore,  the  remoteness  of 
this  region  from  all  markets  and  centers  of  population  has 
had  its  effect  upon  the  occupations  of  the  people  and  upon  the 
forests. 

From  the  Malabrigo  Light  House  to  Balibago  Creek  the  for- 
mation is  recently  uplifted  coral  about  fifteen  meters  above  the 
sea.  From  here  the  ground  rises  gently  to  the  higher  ridges, 
which  are  of  older  limestone  formation  broken  occasionally  by 
volcanic  dikes.  There  are  precipitous  crags,  narrow  canyons, 
and  long  cliffs  in  this  region. 

Along  the  coast,  the  land  has  been  cleared  and  abandoned. 
The  last  general  clearing  took  place  in  1912,  after  which  the 
settlers  migrated  to  Mindoro  to  escape  from  the  exactions  of 
persons  who  claimed  to  own  the  land.  The  abandoned  land  is 
now  covered  with  thorny  shrubs  and  a  few  saplings  of  molave 
and  other  trees. 


Digitized  by  VjOOQlC 


69 

On  the  older  limestone  formation,  molave  occurs  in  a  greater 
quantity,  but  because  of  the  cliffs  and  because  the  best  trees 
have  been  removed,  not  enough  remain  to  warrant  logging  oper- 
ations. In  the  dry  season,  this  forest  as  well  as  that  on  the 
lower  slopes  is  characterized  by  its  leafless  condition  and  the 
general  drought  resistant  character  of  the  vegetation.  This  is 
in  striking  contrast  to  the  forest  upon  the  dikes  of  igneous 
rock,  which  are  evergreen,  and  contain  many  species  of  com- 
mercial importance.  However,  these  dikes  are  narrow  and 
far  apart  and  the  forest  therefore  is  more  interesting  than 
valuable.  Balibago  Creek  marks  the  dividing  line  between  the 
limestone  and  igneous  formations.  From  this  creek  to  Locoloco 
Point  the  spurs  from  the  main  ridge  come  to  the  beach.  The 
lower  slopes  are  covered  with  brush  and  small  trees,  many  being 
of  commercial  species.  The  thorny  shrubs  are  not  so  abundant 
as  on  the  limestone  and  there  is  a  greater  number  of  species. 
Clearings  on  steep  slopes  have  destroyed  the  last  of  the  timber 
that  might  have  been  logged. 

Commercial  forests  are  restricted  to  steep,  inaccessible  slopes 
and  they  are  too  small  in  area  and  too  difficult  to  reach  to 
warrant  any  lumbering  operations. 

The  chief  occupation  of  the  people  is  raising  cattle,  which 
pick  up  a  living  in  the  brush  lands.  Feed  is  scarce  in  the  dry 
season  and  while  the  stock  is  not  starving  yet  the  cattle  eagerly 
browse  on  aroma  (Acacia  farnesiana),  eating  the  tips  of  twigs 
down  to  the  first  hard  thorns. 

Far  back,  in  the  secluded  spots,  old  clearings  were  discovered 
which,  from  the  absence  of  bamboo  and  fruit  trees,  were  evidently 
not  made  by  farmers.  Upon  inquiry,  it  developed  that  armed 
parties  used  to  take  refuge  in  Mount  Lobo  after  every  insur- 
rection. The  oldest  kaiiigins  were  being  occupied  by  diptero- 
carps,  whereas  in  the  more  recent  clearings  the  brush  land 
species  predominated  and  only  an  occasional  forest  tree  was 
found  and  then  only  at  the  base  of  the  slopes  which  were 
forested. 

To  the  north  of  Mount  Lobo  is  a  rolling  country  which  is 
suited  for  stock  raising.  The  number  of  stock  could  be  greatly 
increased  if  the  bits  of  agricultural  land  along  streams  were 
planted  to  alfalfa.  However,  to  do  this,  requires  irrigation  and 
irrigation  is  dependent  upon  the  character  of  the  forest  cover. 
Nearly  all  the  creeks  are  dry  at  their  mouths  and  often  for  a 
kilometer  or  two  inland.  Even  the  largest  creek,  the  Agas, 
threatens  to  dry  up.    The  settlers  on  these  streams  assert  that 
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twenty  or  thirty  years  ago  water  was  abundant,  but  when  the 
forests  were  destroyed  by  kaingin  makers,  the  springs  and 
streams  dried  up.  It  is  interesting  to  note  that  the  people  re- 
cognize the  cause  of  the  present  lack  of  water.  Fortunately,  the 
absence  of  kogon  in  most  of  the  Lobo  range  makes  the  reforest- 
ation of  the  region  easy.  It  is  doubtful  whether  the  present 
forest  cover  will  be  worth  anything,  as  but  few  trees  of  duflgon 
and  molave  are  left  to  produce  seed.  However,  when  the  time 
comes  to  plant  valuable  trees,  the  present  species  will  shelter  the 
newly  planted  trees. 

The  bare  mountain  near  Batangas  is  a  more  difficult  problem, 
because  before  anything  can  be  done,  it  is  necessary  to  prevent 
or  control  grass  fires,  and  then  plant  suitable  forest  trees.  That 
this  can  be  done  has  been  demonstrated  at  Talisay,  Cebu. 

The  main  feature  of  this  reconnaissance  was  the  compilation 
of  a  topographic  map  showing  all  trails  and  vegetation. 

About  22  hectares  of  valuation  survey  were  taken,  showing 
an  average  stand  of  110  cubic  meters,  per  hectare  in  the  com- 
mercial forest.  The  principal  species  found  in  their  order  of 
abundance  are  bagtikan  (Parashorea  malaanonan),  makaasim 
(Eugenia  spp.),  molave  (Vitex  parviflora),  duiigon  (Tarrieta 
sylvatiea),  oak  (Quercus  spp.),  taluto  (Pterocymbium  tincto- 
rium)  dungau  (Astronia  spp.)  katmon  (Dillenia  spp.),  nato 
(Palaqmum  spp.),  and  white  lauan  (Pentacme  contorta). 

Forest  protection  is  ah  essential  in  order  to  conserve  the 
water  supply  of  the  farming  region  north  of  Mount  Lobo.  This 
protection  should  include  the  prevention  of  kaingins  and  the 
establishment  of  a  forest  reserve  to  prevent  encroachment  upon 
the  remaining  timber  supply. 

MANGROVE  SWAMP  TERRITORY,  TAYABAS. 

Object. — The  object  of  this  reconnaisance  work  in  the  swamps 
of  the  southwestern  coast  of  Tayabas  Province  was  to  study 
its  potentialities  in  forest  resources,  so  that  a  convenient  sys- 
tem of  forest  management  can  be  applied  in  the  exploitation  of 
the  mangrove  swamps  of  this  region  with  the  end  in  view  of 
conserving  said  forests  for  the  continuous  source  of  supply  of 
forest  products,  and  at  the  same  time  allowing  substantial  profit 
both  to  the  investor  and  to  the  public. 

Ownership. — With  the  exception  of  some  swamps  that  are 
legally  possessed  by  private  owners  in  the  locality,  practically 
all  the  mangles  in  this  region  are  public  swamps.  In  spite  of 
the  strong  opposition  of  the  Bureau,  with  its  convincing  evi- 
dences that  said  mangroves  are  of  public  domain,  for  one  reason 
or  other,  certain  tracts  passed  into  the  hands  of  land  grabbers. 
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There  are  still  swamps  which  are  claimed  by  various  persons 
who  have  no  evidences  of  ownership  other  than  three  or  four 
trunks  of  naturally  growing  nipas  in  places  adjoining  their 
cultivated  lands. 

However,  roughly  estimating,  the  whole  area  of  swamps  that 
may  be  claimed,  including  those  that  were  not  specifically  noted 
during  the  trip,  would  not  come  to  over  260  hectares  or  7  per 
cent  of  the  total  area  of  the  mangles  reconnoitered.  In  order 
that  it  may  be  determined  how  much  of  this  estimated  area  can 
be  considered  legally  possessed  by  private  individuals  and  re- 
main their  recognized  property,  and  show  how  much  of  it  will 
go  back  to  the  direct  control  of  the  Bureau  for  the  better  manage- 
ment and  conservation  of  its  forest  resources,  all  claimants  were 
advised  to  have  the  titles  of  their  lands  registered  in  the  Bureau 
of  Forestry  in  accordance  with  Section  1829  of  the  Adminis- 
trative Code. 

It  is  evident  that  unless  the  Bureau  adopts  definite  measures 
to  prevent  land  grabbers  from  planting  cocos  or  nipas  in  the 
public  swamps,  and  from  including  portions  of  same  in  the 
survey  of  their  cultivated  lands  with  a  view  of  registering  their 
titles  of  their  lands,  the  greater  part  of  the  valuable  public 
swamps  which  need  to  be  supervised  by  the  Government  for 
the  prepetuation  of  the  firewood  crops  growing  thereon  and  for 
other  forestry  purposes,  will  pass  into  private  hands. 

Surrounding  People  and  their  Industries. — The  municipalities 
of  Pagbilao,  Laguimanoc,  Unisan,  Pitogo,  and  Macalelon,  Prov- 
ince of  Tayabas,  under  whose  jurisdictions  the  mangroves 
dealt  with  in  this  report  come,  are  located  along  the  coast.  The 
inhabitants  are  Tagalogs.  Some  strangers  from  the  neighbor- 
ing provinces  and  Chinese  who  are  engaged  in  commerce  are 
also  found. 

The  chief  industry  of  the  people  is  lumbering  and  the  culti- 
vation of  coconuts  from  which  copra  is  obtained.  The  first 
consists  of  extracting  posts,  square  logs,  sawn  boards,  and  rail- 
road ties.  Some  are  engaged  in  boat  building,  in  collecting 
firewood  and  tanbark,  and  in  making  charcoal.  The  last  is  at 
present  in  the  hands  of  some  Japanese  at  Laguimanoc  and  it 
is  becoming  an  important  industry  in  this  region. 

In  charcoal-making,  the  kiln  method  is  used  by  Japanese, 
which  is  simple  in  operation  and  produces  excellent  charcoal. 

The  Construction  and  Use  of  the  Kiln. — A  pear-shaped  hole 
of  3.80  meters  in  length  and  3.20  meters  in  width  toward  the 
rear  part  and  about  80  centimeters  at  the  front*  is 
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in  a  well  drained  hillside  to  a  depth  of  80  centimeters.  Having 
finished  the  hole,  a  mixture  of  either  one-half  burnt  clay  and 
one-half  fresh  soil  or  two-thirds  clay  and  one-third  ashes  dam- 
pened with  sea-water,  forming  a  thick  clay,  is  plastered  along 
the  side  of  the  hole,  making  a  wall  about  20  centimeters  thick, 
leaving  the  front  face  open.  A  chimney  about  15  centimeters 
in  diameter  is  dug  at  the  back,  having  its  lower  opening  at  the 
level  of  the  floor  of  the  kiln  and  its  outlet  30  centimeters  distant 
from  the  rear  wall.    See  figures  1  and  2. 

The  next  step  is  to  fill  the  space  of  the  unfinished  kiln  with 
compact  billets.  Two  layers  of  wood  1  meter  in  length  are 
piled  on  end.  The  first  stratum,  serving  as  the  base,  needs  be 
larger  than  the  second  over  it.  The  remaining  space  is  filled 
with  short  billets  and  twigs  till  an  oblong  dome-shape  is 
attained,  dry  grass  being  used  as  a  coating  to  smooth  out  all 
depressions.  The  pile  of  wood  has  a  height  toward  the  rear  of 
2  meters  and  in  front  of  1.40  meters.  The  mixture  of  clay  is 
then  moulded  over  this  mound  to  a  depth  of  20  centimeters  and 
is  well  beaten  to  make  it  compact.  Three  small  holes,  each  about 
7  centimeters  in  diameter,  are  made  at  the  base  of  the  dome 
about  20  centimeters  above  the  ground  surface,  forming  a  sym- 
metrical triangle.  One  hole  is  at  the  rear  and  the  others  are 
1£  meters  distant  from  it.    See  figure  3. 

.  The  structure  is  protected  by  a  roof  and  is  left  to  dry  for 
two  or  three  days  when  cracks  begin  to  appear  all  over  the  sur- 
face. These  cracks  must  be  carefully  patched  with  the  mix- 
ture of  clay.  Then  a  smudge  or  low  fire  is  built  at  the  door, 
the  billets  therein  having  been  temporally  removed,  to  aid  the 
discovery  of  crevices  and  to  season  the  oven.  The  smoke  pene- 
trates thru  all  the  spaces  of  the  tiers  and  through  the  cracks 
if  there  are  any.  The  smudge  is  kept  burning  for  about  8  days 
by  which  time  no  more  cracks  appear  and  the  kiln  is  dry. 

The  low  fire  at  the  entrance  of  the  kiln  is  then  removed,  and 
the  billets  are  returned  to  complete  the  tiers  inside  and  in  addi- 
tion thereto  kindling  is  added.  The  lower  half  of  the  door  is 
closed  with  the  same  material  as  the  kiln,  mixed  with  stones  to 
make  it  firmer  and  stronger,  leaving  a  small  aperture  of  6  by  12 
centimeters  at  the  bottom  of  the  door  for  the  admittance  of  a 
little  air  during  the  burning  of  the  wood.    See  figure  4. 

With  all  drafts  open,  the  fire  is  started  at  the  upper  half  of 
the  door.  The  fire  works  its  way  inward  and  downward  over 
the  top  of  the  wood  within.    As  soon  as  the  fire  reaches  the  rear 
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part  of  the  pile,  which  can  easily  be  noticed  through  the  holes, 
the  door  is  walled  up  with  the  exception  of  the  small  hole 
below,  and  also  either  hole  on  the  side  of  the  kiln  is  entirely 
closed.  One  hour  after,  the  vent  on  the  opposite  side  is  closed 
and  3  hours  later  the  rear  hole  follows,  leaving  open  only  the 
small  vent  at  the  bottom  of  the  door  and  the  chimney,  by  which 
further  burning  is  regulated.  The  kiln  requires  frequent  atten- 
tion. The  boss  or  his  assistant  must  observe  closely  that  the 
fire  within  is  not  put  out  or  the  charcoal  is  not  over  burned.  An 
amateur  charcoal  maker  needs  but  a  little  practice  and  close  ob- 
servation at  the  beginning  in  order  that  he  can  jnake  as  good 
charcoal  as  an  expert.    See  figures  5  and  6. 

Firewood  inside  will  continue  to  burn  for  about  four  days. 
During  this  time  the  smoke  escaping  at  the  chimney  is  dark  in 
color.  When  the  process  of  combustion  inside  the  kiln  is  com- 
pleted, the  smoke  rising  from  the  chimney  begins  to  be  lighten 
in  color  and  transparent,  and  can  only  be  noticed  as  a  whitish 
vapor  when  about  one  meter  above  the  hole,  thus  indicating  that 
all  the  wood  inside  has  turned  to  glowing  embers.  This  is  the 
sign  that  all  holes  must  be  closed  to  entirely  exclude  the  air  and 
to  put  out  the  embers.  It  takes  about  three  days  for  the  embers 
to  cool.  The  sign  that  there  is  no  more  fire  inside  the  kiln  is 
the  cessation  of  the  wave-like  refraction  of  the  heated  air  about 
the  surface  of  the  kiln.  When  no  more  heat  waves  are  seen  the 
door  is  opened  for  further  cooling,  of  the  charcoal  inside  the 
kiln,  which  may  require  two  or  three  hours,  depending  upon  the 
temperature  of  the  day.  The  charcoal  is  then  taken  out  and  the 
oven  is  filled  with  new  billets  as  already  described. 

The  kiln  will  remain  in  use  for  several  years,  if  the  clay  is 
properly  prepared  and  applied. 

Three  cords  of  firewood  is  the  regular  capacity  of  the  kiln 
above  described  and  28  to  30  big  sacks  or  about  5  cubic  meters 
of  charcoal  can  be  obtained.  This  slight  variation  of  the  amount 
of  charcoal  obtained  depends  on  the  loose  or  close  piling  of  the 
billets  and  upon  under  or  over  burning  of  the  charcoal. 

Ten  and  eighty-three  hundredths  cubic  meters  or  3  cords 
of  loosely  piled  wood  contain  seven  and  six  tenths  cubic  meters 
of  solid  wood  and  yield  5  cubic  meters  of  charcoal,  the  approxi- 
mate loss  being  1.5  cubic  meters.  For  further  information  in 
this  connection  see  labor. 

Fishing  must  not  be  overlooked  as  it  is  one  of  the  important 
industries  in  the  region,  especially  in  Pagbilao  and  Laguimanoc. 
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The  people  engaged  in  this  business  are  mostly  from  Gavite  Prov- 
ince. Fish-corals  are  generally  used  in  trapping  fish  in  Tayabas 
Bay.  A  big  quantity  of  fish  is  caught  and  exported  every  day 
and  people  who  are  engaged  in  this  enterprise  are  making  good 
money.  Some  people  who  see  the  great  importance  of  this  in- 
dustry are  establishing  fishponds  in  the  swamps  wherein  to  rear 
the  fry  of  a  certain  species,  which  they  know  will,  upon  arrival 
at  a  certain  age,  give  them  a  tenfold  profit  when  sold  in  the 
market. 

Fishing  in  the  Swamps. — Some  of  the  poor,  especially  those 
who  live  in  the  neighborhood  of  the  mangroves,  close  the  mouths 
of  the  creeks  and  rivers  with  a  bamboo  screen  during  high  tide 
in  order  to  entrap  the  fish  at  low  tide,  while  some  who  do  not 
have  a  screen  just  wander  through  the  swamps  and  pick  up  such 
clams,  teredoes,  barnacles,  and  crabs  as  they  may  find.  The  fish 
that  are  abundant  in  the  swamps  are  white  perch,  mullet,  go* 
bies,  anchovies,  shirmps,  slip  mouths,  basking  shad,  and  many 
others. 

Among  other  profitable  uses  of  the  swamps  not  developed  in 
this  region  are  salt-making,  extraction  of  tuba  from  nipa  for 
vinegar  or  wine,  making  of  shingles  from  nipa  leaves,  and  ex- 
traction of  corkwood  (daluru) . 

Locations  and  Area  Covered. — These  swamps  are  located  along 
the  southern  and  southwestern  coast  of  Tayabas  Province,  from 
Verde  Point  2.7  kilometers,  south  of  Pagbilao  to  Osly  River, 
including  the  swamps  in  Pulo  Grande  Island  under  the  juris- 
diction of  the  municipality  of  Pagbilao;  thence  from  Osly  to 
Kinagonan  River,  under  the  jurisdiction  of  the  municipality 
of  Laguimanoc;  thence  from  Kinagonan  to  Cabulihan  River, 
under  the  jurisdiction  of  the  municipality  of  Unisan;  thence 
from  Cabulihan  to  Suliao  River,  under  the  jurisdiction  of  the 
municipality  of  Pitogo;  and  thence  from  Suliao  to  Cabuluan 
River,  under  the  jurisdiction  of  the  municipality  of  Macalelon. 
The  areas  in  the  different  municipalities  are  approximately  as 
follows : 


Area  of  swamps  in  Pagbilao,  including  Pulo  Grande  Island 1,100 

Area  of  swamps  in  Laguimanoc..... - 769 

Area  of  swamps  in  Unisan. - 454 

Area  of  swamps  in  Pitogo 644 

Area  of  swamps  in  Macalelon 662 

Approximate  grand  total - 3,629 
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These  mangrove  swamps  do  not  form  a  continuous  strip  along 
the  seacoast,  but  are  interrupted  by  elevated  lands  which  are 
either  covered  with  kogon  or  are  planted  with  cocos.  How- 
ever, extensive  swamps  of  about  1,000  hectares  are  found 
between  Maruhi  and  Hinguiuin  Rivers,  in  the  jurisdiction  of  the 
municipalities  of  Pagbilao  and  Laguimanoc ;  the  swamps  toward 
the  east  and  southeast  of  this  vary  in  area  from  10  to  300  hec- 
tares, situated  mostly  along  the  basins  of  the  rivers  draining  the 
region.  % 

Degree  of  Exploitation. — Prior  to  the  year  1916,  there  was 
but  little  firewood  business  on  the  southwestern  coast  of  Taya- 
bas,  due  perhaps  to  the  scarcity  of  coastwise  transportation. 
But  just  as  soon  as  the  railroad  line  extended  thru  this  region, 
giving  a  means  of  daily  transportation  between  Manila  and 
Hondagua,  speculators  from  the  neighboring  provinces  and 
from  Manila  commenced  to  compete  with  old  licensees  by  apply- 
ing for  unoccupied  cutting  areas.  Later  on  a  strong  rivalry 
between  them  was  aroused.  Each  one  was  trying  to  watch  the 
irregularities  committed  by  other  and  when  enough  data  was 
collected,  the  interested  party  would  either  take  up  the  matter 
direct  with  the  officer  in  charge  or  forward  the  case  to  the 
Bureau  asking  for  an  immediate  investigation  and  transfer  to 
himself  of  the  area  occupied  by  his  victim.  If  it  so  happened 
that  the  report  made  by  the  forest  officer  was  contrary  to  the 
desires  of  the  interested  party,  or  he  thought  that  he  had  a  very 
strong  rival  for  some  area,  he  would  rush  to  some  one  with 
a  "pull"  who  he  thought  would  back  him  up.  Because  of  this, 
forest  officers  are  having  a  hard  time  in  carrying  on  their  work 
successfully.  Some  of  the  licensees  who  started  with  their  own 
capital  made  the  best  utilization  of  the  forest,  and  naturally 
gained  much  money  in  the  business,  while  others  who  started 
with  very  little  capital  or  with  borrowed  capital  became  very 
poor  and  even  lost  their  cutting  areas. 

After  the  opening  of  the  daily  transportation  facilities  in  this 
region,  continuous  shipment  of  large  quantities  of  firewood  from 
Tayabas  have  been  made  and  are  still  going  on.  The  munici- 
palities favored  by  this  are  Pagbilao,  Laguimanoc,  and  Unisan. 
Pitogo  and  Macalelon  are  still  shipping  their  firewood  to  Ma- 
nila and  other  markets  by  sea. 

The  following  table  shows  the  number  of  licensees  and  the 
amount  and  kind  of  forest  products  exported  by  them  from 
each  municipality  from  January  to  November,  1920: 
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Kind  of  forest  products. 

Name  of  municipalities. 

Number 
of  active 
licensees. 

Tan- 
bark. ' 

Firewood. 

Charcoal. 

Total  cubic 
meters. 

Tancalln 
kilos. 

Langa- 
rai in 
cubic 

meters. 

Tangal 

and  ba- 

kauan  in 

cubic 

metera. 

Tangal 

and  ba- 

kauan  in 

cubic 

meters* 

Percent 
of  fire* 
wood* 

Pagbilao 

13 

8 

'       4 

2 

4 

"2,5ii' 

4,204 

3,887 

1,048 

17 

5,636 
877 
429 

'296' 

9,840 
5.054 
1,477 
17 
3,612 

49 

Laguimanoc 

25 

Unisan . 

7 

Pito*o 

1 

Macalelon 

3,612 

18 

Total 

31 

2,511 

9,156 

10,554 

290 

20,000 

100 

Some  of  the  poor  people  are  gathering  firewood  in  insignifi- 
cant amounts,  say  from  4  to  8  bundles  each,  from  these  swamps 
and  they  dispose  of  it  for  local  consumption.  This  firewood 
is  not  listed  in  the  records  of  the  municipal  treasurer,  as  no 
forest  charges  are  paid  on  the  same.  Licensees  are  also  selling 
firewood  to  the  local  bakeries  and  restaurants,  but  to  a  very 
limited  extent,  which  will  not  come  to  2  per  cent  of  the  total 
amount  exported. 

Uses  of  the  Different  Species. — The  species  cut  extensively 
for  firewood  are  bakauan  (Rhizophora  spp.),  tangal  (Ceriops 
tagal) ,  langarai  (Bruguiera  spp.)  and  small  quantities  of  other 
species.  The  first  two  species  are  also  cut  for  charcoal.  Tan- 
gal and  bakauan  are  the  two  species  preferred  by  the  licensees 
because  of  the  high  quality  of  firewood  and  charcoal  secured 
from  them  and  because  of  the  better  prices  which  are  realized 
from  them.  The  bark  of  tangal,  and  rarely  bakauan  and  po- 
totan,  is  collected  for  tanbark.  The  bark  of  tangal  is  used 
locally  for  coloring  tuba  and  for  dying  fish  nets.  The  following 
list  shows  the  various  uses  in  this  region  of  the  different  species 
found  within  the  limit  of  these  swamps,  especially  in  regions 
where  the  high  land  forest  is  from  5  to  10  kilometers  distant 
from  the  town. 

Posts,  tools  handles;  and  railroad  ties. — Tabau  (Lumnitzera  littorea), 
Dungon-late  (Heritiera  littoralis),  and  tabiging-itim. 

Boards. — Pagatpat   (Sonmeratia  caseolaris)   and  rarely  Pototan. 

House  frame  work, — Pototan,  tangal,  bakauan,  langarai,  tabau,  and 
pagatpat 

Piling. — Dungon-late,  tawalis   (Osbornia  octodonta),  and  pagatpat. 

Over-cut  areas. — As  a  result  of  the  studies  made  it  is  esti- 
mated that  almost  46  per  cent  of  the  total  area  of  the  swamps, 
or  1,692  hectares,  are  heavily  over-cut  for  firewood,  thus  de- 
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priving  these  areas  of  their  merchantable  species.    This  over- 
cutting  is  distributed  under  each  municipality  as  follows: 


Names  of  municipalities. 


Per  cent  of 
total  over- 
cut  by  mu- 
nicipality. 


Pagbilao 

lAsuimanoc 

Uniean 

Pitoco 

Maealelon 

Total  over-cut  areas. 


From  the  above-table  it  can  be  seen  that  Pagbilao  represents 
the  biggest  percentage  of  heavily  over-cut  areas,  and  some  of 
them,  especially  those  that  are  located  south  and  east  of  the' 
town  and  south  of  barrio  Malicboy,  have  very  few  desirable 
species  left  and  need  a  rest.  Laguimanoc  ranks  next  in  its 
over-cut  areas  and  will  soon  reach  the  same  condition  as  Pag- 
bilao. Unisan,  like  the  preceding  towns,  does  not  think  of  the 
perpetuation  of  its  forest  resources  altho  its  over-cut  area 
is  almost  £  of  its  total  area  of  swamps.  It  will  soon  feel  the 
shortage  of  firewood.  Pitogo  and  Maealelon  have  a  smaller 
percentage  of  over-cut  areas  at  present,  but  they  are  very  likely 
to  follow  the  examples  of  their  neighbors. 

The  above-mentioned  over-cut  areas  are  conspicuous  on  all 
the  banks  of  the  streams  and  in  the  case  of  the  swamps  of 
Pagbilao  extend  even  over  the  entire  swamp.  One  can  easily 
see  them  from  the  railroad. 

Labor. — There  is  a  great  scarcity  of  labor  in  this  region  and 
one  can  hardly  hire  a  laborer  for  less  than  PI  .50  a  day.  The 
great  majority  of  the  laborers  engaged  in  the  extraction  of 
firewood  and  tanbark  are  imported  from  the  Island  of  Marin- 
duque  and  few,  if  any,  are  brought  from  other  provinces.  Some 
Japanese  workers  are  also  found,  but  they  are  mostly  employed 
in  charcoal-making  and  in  lumbering. 

Split  firewood  in  this  region  is  classified  into  three  grades. 
The  first  grade  is  about  64  centimeters  in  length  and  3  to  4  centi- 
meters in  thickness.  It  is  split  from  the  larger  pieces.  The 
second  grade  is  about  62  centimeters  in  length  and  2  to  3 
centimeters  in  thickness.  It  is  split  from  pieces  of  smaller  dia- 
meter. The  third  grade  is  about  60  centimeters  in  length  and 
1  to  2  centimeters  in  thickness.  It  is  split  from  the  smallest 
diameter.  Rajas  are  about  one  meter  in  length  and  from  5  to 
6  centimeters  in  thickness  and  are  split  from  trees  of  10  to  20 
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centimeters  in  diameter.  The  cutting  of  the  poles  into  lengths 
is  done  with  hand  saws  and  the  splitting  is  done  with  short 
bladed,  narrow  axes,  commonly  known  as  belt  axes. 

The  licensees  carry  on  their  operations  in  their  cutting  areas 
by  means  of  contracts.  In  many  cases,  the  laborers  secure 
money  in  advance  from  the  licensees.  They  are  paid  on  the  basis 
of  the  number  of  bundles  of  all  grades  of  rajitas  of  50  pieces 
a  bundle,  and  by  the  number  of  pieces  of  rajas  that  they  can 
deliver  at  any  landing  within  the  cutting  area  which  is  accessible 
to  light  bancas.  The  licensees  pay  all  additional  expenses  in 
getting  the  firewood  to  market,  including  transportation  from 
place  of  piling  to  either  the  railroad  station  or  the  anchorage  of 
the  freight  boats,  and  also  the  cost  of  loading.  The  bancas 
used  are  furnished  by  the  licensees. 

In  different  municipalities  and  in  swamps  distant  from  the 
railroad  stations,  or  the  landing  of  the  boats,  the  cost  of  cutting 
and  transportation  varies  thus:  operations  near  the  railroad 
stations  are  from  F3  to  ^5  more  than  those  cutting  and  split- 
ting in  the  distant  swamps,  but  the  cost  of  transportation  of  the 
firewood  from  place  of  piling  in  the  cutting  areas  to  the  railroad 
stations  is  just  the  reverse.  The  licensees  even  offer  to  the  same 
transporters  a  higher  rate  of  pay  in  loading  the  railroad  car. 

The  laborers  employed  in  the  operations  in  swamps  near  the 
railroad  stations  ai'e  those  who  have,  if  any,  but  very  small 
amount  of  debts  to  the  licensees;  while  the  laborers  employed 
in  the  work  in  the  distant  swamps  are  those  who  have  taken 
big  amounts  of  advance  payment.  Here  lies  the  reason  why 
the  laborers  cannot  ask  for  a  higher  rate  of  pay  or  break 
loose  from  the  licensees  and  find  a  job  with  better  pay.  This 
is  also  the  reason  why  the  licensees  can  do  just  what  they 
please  with  the  poor  and  ignorant  laborers. 

The  following  tables  show  the  different  costs  of  operations 
in  the  different  municipalities  based  on  100  bundles  of  rajitas  or 
1,000  pieces  of  rajas,  although  the  licensees  generally  sell  their 
firewood  to  the  purchasers  by  the  carload,  the  price  depending: 
upon  the  number  of  bundles  of  firewood  or  rajas  that  the  car 
may  contain. 

Cost  of  operations  of  making  firewood  (rajitas)  for  all  species  and  grades 
in  the  swamps  near  the  railroad  stations  of  Pagbilao  and  Laguiman&c. 

Cutting,  splitting,  and  tying  100  bundles .M.1.00 

Transportation  to  the  railroad  station 3.00 

Loading  into  the  railroad  car l.OO 

Forest  charges  (bakauan  and  tangal,  3.56  cu.  m.) ,71 


Total  cost  of  operation  15.81 
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Cost  of  operations  in  places  distant  from  railroad  stations,  Pagbilao  and 

Laguimanoc. 

Cutting,  splitting,  and  tying  100  bundles  ^8.00 

Transportation  to  the  railroad  station,  100  bundles 6.00 

Loading  into  the  railroad  car,  100  bundles 1.50 

Forest  charges  (bakauan  and  tangal  of  3.56  cu.  m.) 71 

Total  cost  of  operation  16.21 

Average  total  cost  of  operation  15.96 

Selling  price  in  the  locality  delivered  on  railroad  cars.         ' 

100  bundles  first  grade  rajitas  K9.00 

100  bundles  second  grade   rajitas  24.00 

100  bundles  third  grade  rajitas  20.00 

From  the  above  table  it  can  be  seen  that  the  extraction  of 
rajitas  in  these  two  municipalities  is  the  same  for  all  grades 
of  all  species,  but  the  local  selling  price  for  the  three  grades 
varies.  The  average  cost  of  operations  to  the  licensees  per 
100  bundles  of  firewood  delivered  at  the  railroad  cars  is  ^15.96 
The  licensees  do  not  consider  other  expenses  such  as  super- 
vision of  the  work  in  the  swamps,  and  the  conducting  of  the 
business,  and  the  depreciation  of  bancas.  The  licensees,  there- 
fore, make  a  net  gain  on  first  grade  rajitas  of  "P13.04,  on  the 
second  grade  of  W.04,  and  on  the  third  grade  of  W.04  per 
100  bundles. 

Cost  of  making  rajas  out  of  tangal  and  rarely  langarai,  in  the  swamps  of 
Laguimanoc  and  Pagbilao  near  the  railroad  stations. 

Cutting  and  splitting  1,000  pieces  or  rajas M5.00 

Transportation  to  the  railroad  station,  1,000  pieces 9.00 

Loading  on  railroad  car,  1,000  pieces 1.20 

Forest  enrages  on  1,000  pieces  or  (5.73  cu.  m.)  tangal  and  baka- 
uan     :. 1.15 

Total  cost  of  operations  26.35 

Cost  of  operations  distant  from  railroad  stations,  Pagbilao  and 
Laguimanoc. 

Cutting  and  splitting  1,000  pieces  of  rajas W0.00 

Transportation  to  railroad  station,  1,000  pieces  of  rajas 12.00 

Loading  on  railroad  car,  1,000  pieces  of  rajas 2.00 

Forest  charges  on  1,000  pieces  or  (5.73  cu.  m.) 1.15 

The  selling  price  in  the  locality  of  1,000  pieces  of  rajas  (tangal  and 

bakauan)  delivered  on  railroad  car  is 40.00 

Average  total  cost  of  operations,  1,000  pieces 25.75 

Profit  per  1,000  pieces  of  rajas  14.25 
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If  the  stuff  is  mostly  langarai,  deduct  ?5  from  the  local 
selling  price. 

The  licensees  realize  a  larger  profit  on  their  business  when 
they  ship  their  firewood  directly  to  Manila  and  sell  it  there 
than  if  they  sell  it  to  local  dealers.  But  many  of  the  licensees 
who  have  a  meager  capital,  if  they  have  any,  could  not  do  this 
because  they  always  need  ready  cash  to  run  the  business  and 
can  not  afford  to  wait  for  uncertain  times  of  payment  by  their 
customers. 

The  following  table  will  give  one  a  fair  idea  of  the  additional 
gain  when  the  firewood  is  sold  at  the  Manila  market,  based  on 
100  bundles  of  rajitas  or  1,000  pieces  of  rajas: 

Average  cost  of  operations  of  rajitas  and  their  transportation  from  Pag- 
bilao  and  Laguimanoc  to  Manila. 

Cutting,  splitting,  and  bundling  100  bundles W.50 

Transportation  to  the  railroad  station,  100  bundles  4.75 

Loading  into  railroad  cars,  100  bundles 1.25 

Forest  charges  <bakauan  or  tangal,  3.56  cu.  m.) _ .71 

Freight  charge  to  Manila  on  railroad  car _ 7.72 

Total  cost  to  the  licensees 23.93 


Selling  price  in  Manila  delivered  at  the  railroad  station. 

100  bundles  first  grade  rajitas  M0.00 

100  bundles  second  grade  rajitas   36.00 

100   bundles   third    grade    rajitas    32.00 

If  a  lot  ie  all  langarai,  deduct  f*2  from  each  of  the  above 
selling  prices. 

From  the  above  figures,  it  can  be  seen  that  the  licensees  make 
a  gain  of  M.6.07  per  100  bundles  on  first  grade  rajitas,  W2.07 
per  100  bundles  on  second  grade  and  1*8.07  per  100  bundles 
on  third  grade,  when  their  firewood  is  sold  in  the  Manila  mar- 
ket, delivered  at  the  railroad  station  at  Paco  or  Tutuban.  The 
total  cost  of  operation  and  transportation  to  Manila  is  F23.93 
per  100  bundles.  The  additional  gains  of  the  licensees  when 
their  firewood  is  sold  in  Manila  are  as  follows  : 


Manila  Belling  price  per  100  bundles. 


On  second  grade  rajitas. . 12.07 

On  third  grade  rajitas 8.07 


Local  sell- 
ing price 
per  100 
bundles. 


ri304 
8.04 


Additional. 


M.03 
403 


4^04  ;  <» 


Total  gain  on  800  bundles  on  8  different  grades I H  w 
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Average  total  cost  of  operations  in  Lagaimanoc,   1,000  pieces....     K5.75 
Transportation  to  Manila  based  on  5.73  cubic  meters  12.8& 

Total  cost  of  operation   and   transportation   38.64 

Selling  price  in  Manila  60.00 

Total  cost  of  operation  and  transportation  38.64 

Net  gain  in  Manila 21.36 

Net  gain  in  locality 14.25 

Additional  gain  when  sold  in  Manila 7.11 

If  the  stuff  is  mostly  langarai,  the  selling  price  will  be 
P50.  Licensees  in  this  locality  do  not  deal  much  in  rajas,  as 
they  said  they  could  get  more  money  from  rajitas  inasmuch 
as  the  latter  are  easier  to  handle  than  the  former. 

The  following  information  as  given  by  the  licensees  will  enable 
one  to  find  out  how  much  gain  a  licensee  can  make  for  every 
carload  of  firewood  of  different  grades: 

One  N.  B.  B.  Car  loads  1,000  bundles  of  first  grade  rajitas. 
One  N.  B.  B.  Car  loads  1,000  bundles  of  second  grade  rajitas. 
One  N.  B.  B.  Car  loads  1,300  bundles  of  third  grade  rajitas. 
Freight  charge  from  Laguimanoc  to  Manila,  MO  to  ^90. 
Approximate  contents  of  one  carload,  40  cubic  meters. 
One  car  of  N.  B.  B.  size  will  contain  7,000  pieces  of  rajas. 

The  cost  of  operations  of  firewood  in  the  southwestern  coast, 
including  Unisan,  Pitogo,  and  Macalelon  is  cheaper  than  that 
in  the  southern  coast  of  Tayabas.  Laborers  are  paid  P6  per 
100  bundles  of  rajitas  and  W0  per  1,000  pieces  of  rajas  de- 
livered at  any  designated  landings  by  licensees.  Unisan  sends 
its  firewood  either  to  Panahon  or  directly  to  Manila;  or  else 
the  firewood  is  sold  at  the  landings  to  any  boat  calling  at  the 
place  for  W0  per  100  bundles  on  rajitas  and  W.7.50  per  1,000 
pieces  of  rajas.  If  their  firewood  is  ever  sold  in  Manila  it  is 
shipped  under  contract,  that  is,  one-half  of  the  firewood  loaded 
on  board  is  given  to  the  owner  of  the  boat  as  freight  charges. 
In  the  latter  case  the  licensees  incur  additional  92  expense  for 
the  transportation  and  loading  on  board  for  every  100  bundles  of 
rajitas  or  1,000  pieces  of  rajas.  For  the  selling  price  in  Manila, 
see  preceding  tables.  The  above  information  refers  only  to 
bakauan  and  tangal. 

The  firewood  cut  in  these  three  towns  is  generally  second 
grade  rajitas,  so  that  no  different  costs  of  operations  on  the 
other  grades  have  been  discussed  under  this  paragraph. 

181402 < 
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Tanbcurks. — The  collection  of  tanbark  in  these  swamps  is  very 
limited  and  only  one  licensee  in  Macalelon  has  been  found  ex- 
tracting a  little  of  this  forest  product.  The  following  infor- 
mation may  not  be  very  reliable,  as  this  was  taken  from  one 
licensee  only  and  from  his  first  trial  shipment  of  the  bark;  it 
is  here  given  simply  to  convey  an  idea  how  the  transaction  of 
the  business  is  done  in  this  locality,  based  on  one  shipment  of 
tanbark.  The  laborers  are  paid  20  centavos  per  bundle  of  tan- 
bark  one  meter  in  length  and  65  centimeters  in  diameter,  weigh- 
ing nine  kilos  if  dry.  An  additional  expense  of  2  centavos  is 
incurred  in  the  transportation  of  every  bundle  from  the  landing 
to  the  boat.  The  freight  charge  is  one-half  of  the  quantity  of 
the  product  loaded.  The  selling  price  in  Manila  is  from  40  to 
50  centavos  per  bundle  minus  the  corresponding  forest  charges, 
which  is  10%  of  the  selling  price,  or  4  to  5  centavos,  leaving  to 
the  licensee  the  amount  of  35  to  45  centavos  or  an  average  of 
40  centavos.  From  this  it  can  be  seen  that  if  the  product  is  sold 
at  40  centavos  per  bundle,  the  licensee  will  lose  8  centavos  and, 
if  sold  at  1*0.50  he  will  gain  only  one  centavo  per  bundle,  which 
is  a  very  poor  business.  , 

Charcoalrmaking. — Like  the  operations  of  the  other  forest 
products  in  the  swamps,  charcoal  making  is  also  carried  on 
by  contract.  The  boss  who  is  adept  in  charcoal-making  usually 
sells  his  product  at  an  average  rate  of  Fl.40  per  sack  at  the 
point  of  production,  ^2  if  he  delivers  it  at  the  railroad  station 
of  Laguimanoc,  or  1*2.25  at  Tutuban,  Manila. 

In  the  preparation  of  the  charcoal,  the  boss  spends  for  labor 
'M.SO  per  cord  of  wood,  which  is  equivalent  to  10  sacks  in  char- 
coal or  an  average  expense  of  90 .45  per  sack.  Adding  to  this 
the  cost  of  packing,  which  is  usually  2  centavos  per  sack,  the 
total  cost  of  preparation  is  47  centavos  a  sack. 

From  point  of  production  to  Laguimanoc  Railroad  Station, 
the  transportation  expense  incurred  by  the  boss  is  20  centavos 
per  sack,  and  if  sent  to  Tutuban,  Manila,  the  expense  incident 
is  20  centavos  per  sack. 

Taking  all  these  different  factors  into  consideration,  the  net 
earnings  of  the  boss  per  sack  rung i thus:  90.93  at  place  of  pro- 
duction, ¥1.33  at  Laguimanoc,  and  M..38  at  Tutuban. 

One  kiln  holds  3  cords  of  firewood  which,  when  turned  to 
charcoal,  will  average  30  sacks  of  good  charcoal.  It  takes 
about  10  days  to  make  a  batch  of  charcoal  or  an  average  of 
3  kilns  per  month.    The  boss's  monthly  earnings  then  will 
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be  his  share  of  the  90  sacks  of  charcoal  turned  out  of  every 
kiln.    This  is  further  illustrated  in  the  following  table: 


Net  earning  per  rack  in  different  places  of  delivery. 


P0.93  in  point  of  production 

Pi. 38  delivered  at  Laguimanoc  Railroad  Station., 
PI. 38  delivered  at  Tutuban 


Net  earn- 
ing per 
month  for 
90  sacks. 


P88.70 
119.70 
124.20 


From  the  above,  it  can  be  seen  that  the  farther  the  distance 
the  charcoal  is  delivered  to  the  licensee  the  more  money  the 
boss  can  earn.  But  this  is  not  all,  one  boss  with  the  assistance 
of  4  laborers  who  are  paid  92  each  per  day,  can  keep  five 
ovens  burning  constantly. 

The  following  statements  show  the  possible  monthly  earnings 
of  an  expert  boss  managing  five  kilns  at  a  time  with  ,the  as- 
sistance of  a  crew  of  4  men. 

In  the  place  of  production: 

5  kilns  with  an  average  of  450  sacks  of  charcoal,  at  P0.93..  P418.50 

4  laborers,  at  M  per  day 240.00 

Monthly   earning   178.50 

At  the  railroad  station,  Laguimanoc: 

5  kilns  with  an  average  of  450  sacks  of  charcoal,  at  M.93..  W18.50 

4  laborers,  at  M  per  day .240.00 

•  ~~ — — ■ —— — 

Monthly   earning   358.50 

At  the  railroad  station  at  Tutuban,  Manila: 

5  kilns  with  an  average  of  450  sacks  of  charcoal,  at  P1.38..  P621.00 
4  laborers,  at  «  per  day 240.00 

Monthly   earning  381.00 

In  the  foregoing  earnings  of  the  boss,  occasional  and  per- 
sonal expenses  of  his  own  or  his  agent  administering  the  con- 
duction of  the  charcoal  to  the  points  of  destinations  have  not 
been  included,  due  to  lack  of  information  regarding  same. 
However,  if  there  is  such  an  agent,  it  is  safe  to  state  that  he 
would  not  earn  more  than  W50  per  month,  which  amount  should 
be  deducted  from  the  monthly  earnings  of  the  boss  in  the  differ- 
ent places  of  delivery. 

If  the  licensee  himself  is  to  transport  the  charcoal  from  the 
place  of  manufacture  to  Manila,  he  will  incur  the  following 
expenses  per  carload  of  130  sacks: 

Cost  of  130  sacks,  at  M.40  from  place  of  making P182.00 

Transportation  to  railroad  station,  at  W.20  per  sack 26.00 
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Freight  charge  on  130  sacks  (J  type  car) M6.00 

Forest   charges    (21   cu.   m.) 8.40 

Unloading  and  transportation  on  car  to  store  of  purchase 10.48 

Total  expenses  252.80 

Wholesale  price  in  Manila  of  130  sacks,  at  F2.50 325.00 

Total  expenses  for  130  sacks  252.80 

Total  gain  of  the  licensee...- _ 72.00 

If  the  licensee  can  ship  to  Manila  the  whole  output  of  5  kilns 
every  month,  he  will  then  have  an  average  of  3  cars  of  char- 
coal monthly,  or  a  gain  of  ^216.60  a  month. 

In  Manila  the  charcoal  is  sold  by  retailers,  at  f*0.1G  per  kilo. 

One  sack  contains  from  30  to  37  kilos,  depending  upon  the 
way  the  charcoal  is  packed  in  the  sack  and  upon  the  species 
used,  "jrim3  the  dealers  are  gaining  from  ¥0.50  to  «  per 
sack  of  charcoal  sold.  This  information  refers  to  the  mangrove 
species  only. 

One  J  type  freight  car  will  hold  130  sacks  of  charcoal  and 
the  freight  charge  on  same  is  about  1*25. 

From  the  above,  the  cost  of  building  the  kilns  for  at  least 
1*100  each  and  the  cost  of  bags  for  ¥0.20  each  have  not  been 
taken  into  account ;  these  are  borne  by  the  licensee. 

Violations. — The  cutting  of  small  trees  of  bakauan,  tangal, 
and  langarai  below  the  diameter  limit  is  the  most  noticeable 
violation  observed  in  practically  all  the  s'wamps  traversed  from 
Pagbilao  to  Macalelon.  Due  to  this  is  the  present  poor  stand 
of  the  best  species  (bakauan  and  tangal  especially) ,  which  have 
suffered  much  cutting  in  the  past.  It  will  no  longer  be  a  paying 
proposition  for  big  licensees  if  they  are  required  to  stick  to 
the  diameter  rules  for  the  above  species.  In  order  to  suit  the 
commercial  necessities  of  the  licensees  in  this  particular  region, 
it  is  advisable  to  turn  all  ordinary  licenses  into  license-agree- 
ments, whereby  the  licensees  are  allowed  to  operate  under  no 
restriction  of  the  diameter  limits,  but  are  obliged  to  replant 
all  over-cut  areas  with  selected  species  that  forest  officers  may 
designate,  although  ordinary  licenses  with  due  restrictions  and 
close  supervision  are  also  good.  In  so  doing,  we  will  not  only 
improve  the  stand  growing  in  the  swamps,  but  also  prevent  the 
licensees  from  exterminating  the  most  desirable  species  and  at 
the  same  time  hinder  then^  from  disregarding  the  cutting  rules. 
If  these  remain  in  force  as  at  present  the  work  will  require 
stricter  and  closer  supervision,  which  means  much  effort  on  the 
part  of  the  Bureau  of  Forestry,  otherwise  our  swamps  will  be 
depleted  of  desirable  species. 
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As  in  the  past,  it  is  still  a  practice  of  some  of  the  licensees 
to  accept  compensation  from  others  for  permission  to  gather 
forest  products  in  their  license  areas. 

Some  of  the  licensees  have  procured  their  licenses  through 
fraud  and  misleading  statements. 

The  above  violations  by  some  of  the  present  licensees,  which 
are  in  violation  of  Section  4,  paragraphs  (h),  (i) ;  and  (p.  3)  of 
the  Forest  Regulations,  can  be  attributed  to  the  fact  that  some 
licensees  have  other  more  important  business  to  attend  to, 
wherefore  they  neglect  the  supervision  of  their  cutting  opera- 
tions, while  others  merely  take  a  license  with  the  idea  of  pro- 
fiting from  it  without  investing  any  capital. 

Some  invoice  timbers  cut  outside  of  their  areas,  especially 
species  that  do  not  exist  in  quantity  in  the  swamps  covered  by 
their  licenses,  in  order  to  avoid  paying  the  additional  forest 
charge  of  100  per  cent.  Some  transport  their  firewood  from 
the  cutting  areas  to  Lucena  and  Pagbilao  without  first  invoicing 
same,  which  is  an  open  violation  of  Section  3  of  the  Adminis- 
trative Order  No.  42.  This  firewood  sometimes  is  sold. in  Lu- 
cena for  local  consumption.  When  this  is  the  case,  the  conse- 
quence is  that  the  corresponding  forest  charges  are  not  paid 
at  all. 

Vegetation. — The  vegetation  and  condition  of  the  swamps  as 
observed  can  be  divided  into  three  classes  and  is  distributed 
in  the  municipalities  as  follows: 

1.  Commercial  forest  comprises  approximately  2,700  hec- 
tares or  74  per  cent  of  the  total  area  of  the  swamps.  This  is 
the  forest  where  firewood  and  timber  can  be  obtained  in  com- 
mercial quantity. 

2.  Non-commercial  forest  comprises  approximately  907  hec- 
tares or  25  per  cent  of  the  total  area  of  the  swamps.  This  is 
the  forest  where  firewood  and  timber  can  not  be  obtained  in 
commercial  quantity. 

3.  Nipa  comprises  approximately  22  hectares  or  1  per  cent 
of  the  total  area  examined. 

The  following  table  shows  the  approximate  distribution  of 
the  mangrove  swamps  in  the  five  municipalities: 


Names  of  municipalities 


I  Commer- 
cial forest 
in  hectares. 


Pagoiiao.... 
Laguimanoc. 

Unban 

Pitogo 

MacaUon  .. 

Total 


823.60 
676.50 
836.00 
477.00 
488.00 


2,700.00 


Non-com- 
mercial 
forest  in 
hectares. 


276.00 
192.00 
113.00 
161.00 
166.00 


907.00 


Nipales  in 
hectares. 


1.60 
0.50 
6.00 
6.00 
8.00 


22.00 
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Valuation  surveys  of  7.94  hectares  were  taken  between  creeks 
and  rivers,  in  the  representative  stands  from  these  areas.  By 
representative  stand  is  meant  the  stand  where  few  or  no  cut- 
tings have  been  made.  Strip  and  plot  methods  of  valuation 
surveys  were  used  in  determining  the  composition  and  approx- 
imate stands  of  the  forest.  The  average  number  of  trees  per 
hectare  is  1,656,  with  an  average  volume  per  hectare  of  158.06 
cubic  meters,  mostly  of  firewood  with  very  little  timber. 

The  stand  tables  which  are  attached  to  the  reports  of  the  in- 
dividual compartments  show  that  the  condition  of  the  stands 
per  hectare  of  the  swamps  from  Pagbilao  to  Unisan  is  poor 
and  according  there  can  be  cut  from  200  to  3,000  trees,  or  27 
to  130  cubic  meters,  per  hectare  chiefly  firewood,  with  very 
little  timber.  This  is  due  to  the  heavy  cuttings  of  the  desir- 
able species.  The  condition  of  the  swamps  in  Pitogo  and  Ma- 
calelon  is  still  good  and  the  stand  per  hectare  ranges  from 
4,000,  to  7,000  trees,  or  200  to  500  cubic  meters.  This  condition 
is  due  perhaps  to  the  slow  movement  of  the  business  in  this 
locality,  attributed  to  the  difficulty  of  transportation. 

Composition  of  the  forest. — The  species  found  in  these 
swamps  are  listed  below  in  order  of  their  abundance : 

Langarai  (Bruguiera  parviflora)  is  a  tall,  slender  tree.  It 
is  found  in  many  places  in  the  interior  of  the  swamps  in  pure 
stands  and  rarely  at  the  bank  of  the  rivers.  It  is  also  found 
mixed  with  api^api  (Avicennia  officinalis)  and  with  other 
species  of  Bruguiera.  In  virgin  swamps,  it  is  represented  by 
451  trees,  or  66  cubic  meters,  to  the  hectare.  The  biggest  speci- 
mens are  found  in  the  swamps  of  Pitogo  and  Macalelon,  reaching 
about  40  centimeters  in  diameter  and  over  15  meters  high. 

Tangal  (Ceriops  tagal)  is  found  in  pure  stands  iii  the  in- 
terior of  the  swamps,  usually  next  to  langarai,  although  it  is 
sometimes  found  growing  mixed  with  other  species  along  the 
river  banks.  Due  to  the  heavy  cuttings  made  by  licensees 
in  the  past,  the  remaining  trees  are  almost  all  poles  and  seed- 
lings. The  biggest  specimens  of  this  species  are  found  between 
Tuna  and  Macalelon  Rivers,  reaching  15  centimeters  in  diam- 
eter and  about  5  meters  in  height.  Only  slightly  cut-over  areas, 
there  were  found  496  trees  per  hectare,  with  a  volume  of  21 
cubic  meters. 

Bakauan  (Rhizophora  candelaria  and  R.  mticronata)  is  found 
growing  at  the  outer  edge  of  the  swamps,  along  the  banks  of  the 
rivers  and  creeks  and  rarely  on  the  seacoast.  It  is  seldom  found 
mixed  with  other  species  in  the  interior.    The  majority  of  the 
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trees  noted  are  short  boled,  crooked,  and  branchy,  due  perhaps 
to  the  abundance  of  light  they  receive.  Among  other  species 
found  near  the  banks,  there  were  found  357  trees  of  bakauan 
per  hectare,  with  a  volume  of  20.91  cubic  meters.  The  biggest 
specimen  noted  was  about  35  centimeters  in  diameter.  Bakauan 
is  rarely  cut  by  other  licensees  than  the  charcoal  makers. 

Tabigi  (Xylocarpua  granatum)  abounds  near  the  banks  of  the 
upper  course  of  the  rivers  and  creeks  associated  with  other  spe- 
cies. Piagau  (Xylocarpus  moluccensis)  is  also  found  here, 
being  called  locally  tabiging-itim.  The  former  differs  from  the 
latter  in  that  its  trunk  is  usually  crooked  and  very  often  rot- 
ten and  its  bark  is  smooth  and  light-colored,  while  the  latter 
has  a  straighter  and  taller  bole,  with  dark  flaky  bark.  In  the 
zone  where  tabiging-itim  is  found,  it  reaches  40  centimeters 
in  diameter  with  a  height  of  9  meters.  Of  the  two  species 
there  is  an  average  stand  of  103  trees,  or  13  cubic  meters  per 
hectare.  Tabiging-itim  is  used  locally  for  house  posts.  The 
bark  of  tabigi  is  gathered  for  tanning  purposes. 

Busain  and  pototan  (Bruguiera  conjugate  and  B.  sexangula) 
are  found  scattered  in  every  part  of  the  swamps,  but  some- 
times they  appear  in  larger  numbers  with  other  species  in  the 
upper  parts  of  the  streams.  Not  much  cutting  has  been  made 
of  these  species.  However,  many  of  the  trees  with  the  bark 
stripped  off  were  noted.  The  biggest  specimens  noted  were  45 
centimeters  in  diameter  with  a  length  of  15  to  20  meters.  In 
virgin  forests  there  is  a  stand  of  45  trees,  with  a  volume  of 
11.28  cubic  meters  per  hectare. 

Buta-buta  (Excoecaria  agallocha),  locally  known  as  lipata, 
is  a  poisonous  tree  commonly  found  at  the  inner  edge  of  the 
swamps.  It  has  milky  sap.  It  is  said  that  if  a  small  drop  of 
the  sap  get  into  the  eye,  it  will  cause  blindness.  Nothing  has 
been  learned  of  the  use  of  this  tree.  The  biggest  specimen 
noted  was  25  centimeters  in  diameter  with  a  length  of  10  meters. 
There  is  a  stand  of  61  trees,  with  a  volume  of  1.60  cubic  meters 
per  hectare. 

Api-api  (Avicennia  officinalis)  is  found  along  the  upper  edges 
of  the  swamps.  In  some  places  it  is  also  found  along  phe  coast. 
In  such  places  it  is  almost  in  pure  stands.  It  is  also  found  oc- 
cupying cut-over  areas,  if  immediate  natural  reproduction  of 
other  species  has  not  taken  place.  This  species  is  not  being 
cut  for  any  use.  The  bole  is  usually  short,  although  there  is 
occasionally  one  that  reaches  10  meters  in  height.  The  biggest 
diameter  noted  during  the  studies  is   100  centimeters.    The 


Digitized  by  VjOOQlC 


88 

stand,  including  perhaps  other  species  of  the  same  genus, 
amounts  to  55  trees  per  hectare,  with  a  volume  of  12.14  cubic 
meters. 

Saging-saging  (Aegiceras  cormwtiatum)  is  a  small  tree  or 
shrub  which  is  found  along  stream  banks  in. the  inner  part  of 
the  swamps.  Nothing  has  been  heard  of  its  use.  There  are 
about  41  trees  per  hectare,  with  a  volume  of  1.91  cubic  meters. 

Dungon-fiate  (Heritiera  littoralis)  grows  on  the  inner  part 
of  the  swamps.  This  is  locally  used  for  house  posts.  The 
largest  specimen  noted  was  85  centimeters  in  diameter  with 
a  length  of  8  meters.  There  is  an  average  stand  of  17  to  the 
hectare,  with  a  volume  of  2.49  cubic  meters. 

Tabau  (Lumnitzera  Uttorea)  is  a  tall  tree  found  in  very 
limited  numbers,  widely  scattered  along  river  banks  in  these 
swamps.  Very  few,  if  any,  have  been  cut  of  this  species  either 
for  local  or  commercial  use.  The  largest  specimens  recorded 
reach  50  centimeters  in  diameter  with  a  height  of  10  meters. 
There  is  a  stand  of  17  trees,  with  a  volume  of  6.19  cubic  me- 
ters per  hectare. 

Tawalis  (Osbomia,  octodenta)  grows  at  the  outermost  edge  of 
the  swamps  along  stream  banks.  It  is  characterized  by  its 
crooked  trunk.  This  is  cut  for  posts  and  is  said  to  last  long 
in  the  ground.  The  largest  specimens  were  found  in  the 
swamps  of  Macalelon  reaching  40  centimeters  in  diameter  with 
a  length  of  5  meters.  There  are  about  8  trees,  with  a  volume 
of  0.94  cubic  meters,  per  hectare. 

Nilad  (Scyphiphora  hydrophyliacea) ,  locally  known  as  sa- 
gasa,  is  a  shrub  growing  along  stream  banks  in  the  swamps. 
It  is  rather  scarce.  No  firewood  is  obtained  from  it.  The  big- 
gest specimen  recorded  was  20  centimeters  in  diameter.  There 
are  about  3  trees  per  hectare,  with  a  volume  of  .19  cubic  meter. 

Pagatpat  (Sonneratia  caseolaris)  is  seldom  found  in  these 
swamps/  It  is  practically  absent  in  the  swamps  of  Pitogo  and 
Unisan  and  exceedingly  rare  in  the  swamps  from  Pagbilao  to 
Unisan.  The  trees  recorded  are  all  of  medium  size.  They 
amount  to  only  2  trees  per  hectare,  with  a  volume  of  0.50  cubic 
meter. 

Nipa  (Nipa  fruticans)  is  a  palm  found  growing  in  small 
numbers  in  narrow  patches  along  the  river  banks,  near  and 
about  the  inner  edges  of  the  swamps.  It  is  also  often  found 
along  the  outer  edges  of  coconut  groves.  These  nipas  are  prac- 
tically all  claimed  by  private  individuals,  but  judging  from  the 
actual  condition  of  the  plants,  it  seems  to  indicate  that  they 
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grow  there  naturally  and  it  was  perhaps  through  utilization  and 
possibly  a  little  clearing  made  around  them  that  they  look 
somewhat  improved.  The  actual  condition  of  these  nipas  is 
very  poor.  They  have  been  deprived  of  their  leaves.  There 
are  but  2  or  3  leaves  left  on  most  trunks,  which  can  hardly 
keep  them  alive.  No  further  information  has  been  obtained 
regarding  nipa,  inasmuch  as  it  is  only  gathered  by  the  needy 
persons  for  personal  use. 

Possible  Annual  Cut. — After  considering  all  factors  that  may 
lead  to  the  slow  annual  growth  of  this  forest,  it  can  be  con- 
servatively estimated  that  the  annual  increment  of  all  species 
preferred  for  firewood  will  not  be  less  than  5  per  cent  of  their 
present  average  stand  of  119.05  cubic  meters,  that  is,  5.95  cu- 
bic meters  per  hectare.  (The  species  include  in  this  estimate 
are  bakauan,  tangal,  langarai,  and  pototan.)  As  has  been 
stated  in  the  preceding  table,  the  approximate  total  area  of 
commercial  swamps  is  2,700,  therefore  the  approximate  pos- 
sible total  annual  increment  will  be  16,065  cubic  meters.  If 
the  licensees  occupying  these  swamps  will  only  cut  merchant- 
able sized  trees  to  this  amount  for  firewood  per  annum,  it  is 
supposed  that  the  forest  will  not  be  impaired  nor  depleted  of 
the  best  species.  On  the  other  hand,  the  oppressed  young  trees 
will  not  only  be  given  space,  but  they  will  receive  the  necessary 
light  for  faster  growth. 

Reproduction. — The  reproduction  of  almost  all  the  mangrove 
species  in  these  swamps  is,  in  general,  prolific,  except  in  newly 
cut-over  areas  and  a  few  places  which  the  natural  dissemina- 
tion of  seeds  has  failed  to  reach.  So  far,  none  of  the  licensees 
have  practiced  any  planting  and  all  restocking  of  cut-over  areas 
and  open  spots  is  left  in  the  hands  of  Nature. 

The  season  of  heavy  seeding  of  the  mangrove  species  in  this 
region  was  not  observed  by  the  party  during  its  stay  in  this 
province.  However,  it  is  believed  that  it  takes  place  during 
the  months  of  April  and  May,  although  light  seedings  of  some 
of  the  trees  of  various  species  was  noted  in  almost  all  the  areas 
throughout  the  year. 

In  places  where  langarai  is  found  in  almost  pure  stand, 
there  were  counted  from  3  to  10  seedlings  of  langarai,  with  1 
or  2  seedlings  of  other  species,  per  square  meter,  or  30,000 
to  100,000  seedlings  up  to  3  meters  in  height  to  a  hectare.  This 
is  also  true  of  tangal.  But  these  are  exceptional  spots  where 
the  reproduction  is  good  in  a  zone  along  the  bank  of  the  streams, 
but  very  poor  in  the  interior  of  the  forest.    Pototan  has  a 
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poor  reproduction,  despite  the  fact  that  it  produces  plenty 
of  healthy  mature  fruits.  It  is  believed  that  its  failure  is  due 
to  the  enemies  of  the  seeds  when  dropped  in  the  ground. 
Crabs  are  said  to  eat  the  seeds.  Api-api  has  excellent  repro- 
duction in  the  drier  places  and  from  poor  to  fair  when  it 
takes  the  place  of  better  species  in  cut-over  areas.  Tabigi  and 
others  species  have  poor  reproductions  in  almost  all  the  areas. 

Remarks  and  Recommendations. — For  the  better  manage- 
ment and  conservation  of  forest  resources,  it  is  necessary  that 
a  definite  plan  be  followed  with  the  end  in  view  of  placing1  all 
mangles  in  the  Philippine  Islands  under  the  absolute  Control 
of  the  Bureau  of  Forestry.  Unless  such  a  step  is  taken,  the 
private  claimants  will  remain  always  as  a  menace  and  a  burden 
to  the  administration  of  public  forest  in  the  Philippines.  As 
a  first  step  in  this  direction,  all  mangrove  areas  covered  in  the 
reconnaissance  should  be  studied  with  a  view  of  declaring 
same  as  forest  zones,  thereby  bringing  the  administration  of 
said  swamps  more  directly  under  a  stricter  supervision  than  they 
are  at  present.  In  this  case,  claimants  will  have  to  fight  for 
their  claims  in  order  not  to  be  excluded  from  the  forest  zone 
proposed,  instead  of  the  Bureau  doing  the  fighting,  which  is  in 
many  cases  difficult  and  costly,  if  not  entirely  a  failure. 

For  the  increasing  local  demands  for  fish,  which  at  present 
can  hardly  be  supplied  by  fish  trapped  in  the  fish-corrals  in 
the  sea,  which  deficiency  can  only  be  remedied  by  converting 
mangroves  into  fishponds,  it  is  recommended  that  all  cut-over 
swamps  near  towns  and  railroad  stations,  which,  due  to  their 
nearness  to  the  shipping  points  render  them  more  desirable  for 
fishponds,  be  approved  for  this  purpose  with  the  usual  restric- 
tions contained  in  the  fishpond  agreements. 

All  comparatively  dry  swamps  adjoining  cultivated  lands, 
which  are  mostly  occupied  by  api-api  and  other  undesirable 
species  and  which  are  less  affected  by  the  tide,  are  recommended 
for  nipa  plantations  and  salt-works. 

ADMINISTRATIVE  DIVISION. 

GENERAL  STATEMENT. 

The  work  of  this  division  involves  the  general  supervision 
of  all  the  clerical  work  of  the  Bureau,  the  keeping  of  efficiency 
and  civil  service  records  of  the  employees  the  direct  control  of 
the  records  of  the  Bureau,  the  preparation  of  estimates  for  the 
annual  appropriation  and  supervision  over  its  distribution,  the 
care  of  the  property,  the  control  of  the  clerks  in  the  provinces, 
the  upkeep  and  maintenance  of  the  office  building,  the  super- 
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vision  of  the  general  section  and  the  general  administration  of 
the  office,  including  the  preparation  of  such  letters  appertaining 
to  other  divisions  as  well  as  to  its  own. 

The  correspondence  received  in  this  office  during  the  year 
has  increased  enormously  due  to  the  increase  in  personnel  and 
in  the  increase  of  activities  in  the  lumber  industry ;  but  on  the 
other  hand,  clerical  personnel  has  not  increased  at  the  same 
rate  thus  overworking  the  scanty  clerical  personnel  in  this 
Bureau.  Attempts  have  been  made  to  remedy  this  situation  but 
unfortunately,  due  to  the  scarcity  of  funds,  it  has  not  been  pos- 
sible to  secure  the  desired  number  of  additional  clerks  or  to 
promote  those  that  were  competent  and  deserving  of  higher  pay. 

In  June  of  this  year,  at  the  suggestion  of  the  Insular  Auditor, 
the  Cashier  and  Disbursing  Officer  was  placed  directly  under 
the  chief  of  this  division. 

RECORD  SECTION. 

The  loss  in  the  Bureau  of  experienced  clerks  due  to  low  sala- 
ries paid  them  has  been  felt  acutely  during  the  year,  especially 
in  the  Record  Section,  but  as  there  is  no  way  to  remedy  the 
situation  for  lack  of  funds,  the  work  in  that  section  has  been 
handled  by  mediocre  clerks.  It  is,  therefore,  apparent  that  a 
change  must  be  made  in  order  to  give  this  section  its  due  recog- 
nition and  to  properly  compensate  the  positions  in  it  as  well 
as  the  present  employees  who  are  doing  their  best  to  carry  on  the 
work,  and  to  increase  their  number  in  order  to  relieve  the  present 
overburden  of  work  and  to  safeguard  the  records  of  the  Bureau. 
In  other  words,  higher  pay  for  positions  in  this  section  is  de- 
sired in  order  to  secure  the  services  of  experienced  clerks  in 
this  line  of  work. 

DISTRICT  CLERKS. 

It  has  been  difficult  to  secure  clerks  for  the  district  stations. 
Repeated  efforts  to  secure  civil  service  eligibles  for  work  in 
the  provinces  have  produced  no  results  because  the  salary  which 
this  Bureau  is  authorized  to  pay  did  not  appeal  to  these  clerks. 
As  a  result,  forest  officers  who  are  paid  TUQ  to  ?120  a  month 
are  laboriously  writing  their  own  correspondence  or  else  local 
clerks  with  little  training  have  been  employed  on  a  temporary 
basis.  Either  method  is  wasteful  but  until  higher  pay  can  be 
offered  to  clerks  there  is  no  relief  in  sight. 

GENERAL  SERVICE  SECTION, 

The  chauffeur,  messengers,  janitors,  and  watchmen  come  under 
this  section.    The  work  in  this  section  has  been  carried  on  sa- 
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tisfactorily  throughout  the  year  both  in  the  messenger  service 
and  in  the  maintenance  and  upkeep  of  the  building  and  court 
yard  of  this  Bureau. 

It  is,  however,  desired  that  funds  be  made  available  for  the 
appointment  of  additional  messengers  as  the  present  number 
of  messengers  allowed  in  this  Bureau  is  by  no  means  sufficient 
to  answer  the  demand  for  messenger  service  in  this  office. 

DIVISION  OP  ACCOUNTS  AND  PROPERTY. 

The  work  of  this  division  is  carried  on  in  three  sections, 
namely :  Auditing  accounts,  property,  and  library. 

AUDITING  SECTION. 

An  effort  will  be  made  to  secure  authority  to  appoint  a  clerk 
as  chief  of  this  section  in  order  that  the  incumbent  may  de- 
vote all  his  time  to  his  duties  as  cashier.  The  increase  in  the 
force  of  forest  guards  will  necessitate  an  increase  in  the  clerical 
force  in  order  to  expedite  the  issuance  of  pay  checks  and  the 
auditing  of  expense  accounts. 

PROPERTY  SECTION. 

The  work  of  receiving  and  distributing  supplies  to  the  field 
force  has  been  carried  out  as  well  as  the  funds  available  would 
permit.  Additional  storage  space  was  acquired  but  this  build- 
ing  cannot  be  used  to  advantage  until  the  shelves  and  lockers 
have  been  installed.  This  work  will  be  undertaken  next  year 
if  possible. 

LIBRARY  AND  TRANSLATION   SECTION. 

Books  have  been  purchased  for  use  in  the  Forest  School  and 
there  has  been  the  usual  addition  to  the  library  of  technical 
journals  and  publications.  In  addition  to  his  regular  duties, 
the  chief  of  this  section  was  detailed  for  several  months  as 
instructor  in  Spanish  for  two  days  a  week  at  the  Forest  School. 

CONCLUSION. 

The  Legislature  seems  to  have  established  it  as  a  rule,  in 
considering  the  budgets  of  the  Bureau  of  Forestry,  to  take  into 
account  the  amounts  of  forest  charges  collected,  the  result  being 
that  not  only  the  future  of  this  Bureau,  but  even  its  present 
existence  and  the  success  of  the  work  entrusted  to  it,  depend 
entirely  on  the  collection  of  forest  charges;  if  this  be  true,  no- 
thing can  be  more  erroneous  and  unjust,  if  it  be  kept  in  mind 
that  under  the  present  system  of  collection,  which  is  not  under 
the  control  of  this  office,  the  Government  is  defrauded  of  over 
40  per  cent  of  the  charges  that  should  legally  be  collected,  but 
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which  are  not  collected  on  account  of  the  incorrect  classification 
of  lumber  within  the  respective  groups  and  on  account  of  the 
lack  of  supervision  over  products  transported  with  or  without 
the  warrant  of  law. 

The  Bureau  of  Forestry  can  hardly  fulfil  with  any  satisfactory 
degree  of  efficiency  the  duties  the  law  assigns  to  it  without 
increasing  the  appropriation  for  personnel  and  running  expenses 
and  without  a  more  direct  control  of  the  assessment  and  collec- 
tion of  forest  charges,  inasmuch  as  these  latter  bear  a  most  in- 
timate relation  to  the  success  of  the  work  of  this  Bureau. 

The  arguments  set  forth  during  the  successive  preceding  years 
by  this  Bureau  regarding  the  difficulty,  almost  the  impossibility, 
of  retaining  its  personnel,  technical  as  well  as  clerical,  are  re- 
peated with  greater  emphasis  this  year,  for  the  situation  arising 
from  the  frequent  resignations  demands  that  preferential  atten- 
tion be  given  to  the  matter  of  the  personnel  of  this  Bureau,  in 
order  to  prevent  the  loss  of  efficiency,  which,  with  the  conti- 
nuance of  the  present  state  of  affairs,  must  inevitably  result. 

Since  1912,  when  the  first  forest  pensionados  completed  their 
two-year  course  of  training  in  the  Forest  School  at  Los  Bafios, 
up  to  1920,  the  Legislature  has  been  appropriating  the  neces- 
sary amounts  for  the  employment  in  the  Bureau  of  Forestry 
of  those  who  graduate  every  year,  and  it  was  only  in  the  budget 
for  1921  that,  for  the  first  time,  the  necessary  amounts  were 
not  provided  in  the  appropriation  for  the  employment  of  the 
fifteen  new  graduates,  in  spite  of  the  fact  that  this  appropria- 
tion was  requested  through  several  different  ways. 

The  lack  of  this  appropriation  has  entirely  upset  not  only  the 
future  projects  for  the  performance  of  which  this  Bureau  de- 
pends upon  the  graduates  of  every  year,  but  also  the  present 
organization,  because  in  order  to  prevent  the  disastrous  moral 
effect  which  will  result  in  not  giving  employment  to  the  new 
graduates  after  so  much  advertisement  and  efforts  exerted  to 
secure  pensionados,  this  Bureau  will  be  obliged  to  dismiss  about 
thirty-five  forest  guards  who  are  actually  paid  with  the  sav- 
ings from  vacant  positions  and  whose  services  are  likewise  neces- 
sary for  the  scaling  of  logs  in  the  sawmills  and  for  patrol  work 
in  order  to  prevent  caingin  making  and  other  forest  violations. 

Another  important  service  which  is  affected  by  the  continuous 
resignation  of  rangers  is  that  of  land  classification,  inasmuch 
as  owing  to  the  necessity  of  dismissing  the  forest  guards  who 
replaced  them,  a  great  many  of  the  rangers  selected  jand  trained 
for  the  classification  of  land  on  a  large  scale  will  be  detailed 
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again  to  the  field  stations  and  this  will  undoubtedly  cause  great 
delay  in  the  certification  of  lands  in  the  regions  where  it  has 
been  requested  by  the  Director  of  Lands. 

Out  of  the  192  rangers  graduated  from  the  Forest  School  at 
Los  Banos  since  1912,  there  remain  in  the  service  only  122,  for 
which  reason  this  Bureau  will  urgently  request  that  University 
of  the  Philippines  increase  to  not  less  than  thirty-five  the  number 
of  pensionados  per  year  during  a  period  of  about  five  years  in 
order  to  supplement  the  evident  shortage  of  this  personnel. 
For  the  purpose  of  temporarily  overcoming  the  shortage  of 
field  personnel,  this  Bureau  strongly  recommends  the  approval 
of  the  plan  which  is  now  being  studied  to  organize  a  body 
of  forest  guards  with  a  total  of  two  hundred  men  on  a  per- 
manent  basis  and  of  third  grade  Civil  Service  standing  which 
will  be  included  in  the  appropriation  estimates  for  next  year. 
These  guards  will  be  detailed  for  patrol  work  and  also  as  as- 
sistants in  administrative  work  in  order  to  make  more  efficient 
the  collection  of  forest  charges  by  a  more  frequent  intervention 
of  the  field  staff  in  this  line  of  work ;  thus  the  rangers  will  be 
available  for  other  more  important  technical  work  in  the  line 
of  their  training. 

As  regards  the  higher  technical  personnel  the  same  recom- 
mendations given  in  previous  years  are  here  repeated :  That  the 
salaries  of  these  men  should  be  commensurate  to  the  importance 
of  their  work  and  positions  and  must  be  placed  in  the  same  level 
as  those  of  other  scientific  branches  of  the  Government. 

Finally,  there  is  recommended  a  proportional  increase  of  the 
clerical  personnel  both  in  number  and  salaries ;  the  Forest  School 
and  the  Division  of  Investigation  should  be  provided  with  addi- 
tional buildings  and  equipment  in  order  to  inaugurate  adequately 
the  higher  course  of  forestry,  to  carry  out  the  research  work,  and 
to  provide  residences  for  the  students  and  faculty  of  the  school. 

Rafael  Medina, 
Acting  Director  of  Forestry. 

The  Secretary  of  Agriculture 
and  Natural  Resources, 

Manila. 
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Table  No.  2. — Statement  showing  amounts  in  cubic  meters  of  important 
Umbers,  by  species  cut  and  invoiced  in  the  Philippine  Islands  during 
the  fiscal  years  1910  to  1920. 


Species. 


! 


1910 


Fiscal 
1911 


1912 


1913 


43,489 

20,764 
2,106 

14,107 
8,226 

IS  ,717 
8,928 
6,744 
8,174 


Red  Lauan 

White  Lauan 

Apitong 

Tangile !.'.'."!" 

Guijo 

Yakal 

Ipil 

Molave 

Ntrra 

Kalantas 

Ptlosapis !..".'!....,.........., 

Manggachapuy 

£jn«on '....'..'..'..'.'.'.'.'.'.['.'.'.'.'.'.'.'. '.'.'.'.'.'.'.'.  i  "'2,463 

Tmdalo ,  '954 

AUe- 809  ! 

Lumbayao |  I 

Picatpat 1 

Other  species:  ..... 

First  group I  574 

Second  group .         \  ,667 

Third  group I        8 ,816 

Fourth  group I      86 ,786 


I 


,942 
,096 
,762 
,281 
,160 
,296 
,978 
,996 
,868 


67 ,086 

28 ,929 

8,999 

18,679 

14 ,491 

17,287 

9,091 

8,474 

986 


,693 
.018 
867  1 


1,218 

794 

1,296 


81 .469 

32,391 

6,249 

17,279 

21 ,770 

16 ,791 

9,868 

8,877 

3,320 


981 

982 

1,690 


Total I     176,768 


707 

7,988 

11,796 

42,981 


1,000 

8,648 

8.711 

69,866 


226,648  1       277,171 


Species. 


I  July  1  to  I 
I  December  , 
I  31, 1918.  I 


Fiscal 


1914 


I 


Red  Lauan 

White  Lauan '.'.'.'.'.'.'.'.'.'.'.'.'.'.".'.V.'.'X'  20 ,249 

Apitong 22  ^906 


.1 


Tangfle. 
Guijo. 
Yakal 
Ipil 


8,390 
7,841 
6,693 


«", 7,636  I 

Molave 4,788 


.1 


3,941 
886 


Narra 

Kalantas 

Palosapis 

Manggachapuy 

Dungon 

Tindalo 

Akle 

Lumbayao 

Pagatpat 

Other  species: 

First  group 637 

Second  group ! ....'.'.'.'  1 !.'. .'  8,266 

Third  group I        2 ,999 

Fourth  group |      26 .613 


601  I 
484 
729  1 


74,468 

32 ,328 

14,682 

19,701 

16,116 

17,602 

9,753 

8,467 

2,423 

2,222 

1,469 

2,199 

914 

1,287 


73 ,277 

88,849 

16,460 

16,660 

14,714 

12 ,089 

10,646 

9,868 

1,S99 

1,631 

1,869 

1,467 

1,181 

1,498 


2,196  2,190 

9,873  I  6,940 

7,657  I  6,920 

73,017  60,130 


1915      '       1916 


107,684 

66,629 

28,961 

16,686 

16 ,471 

14 ,147 

10,788 

7,970 

4,574 

2,728 

2,666 

1,127 

1,115 

1,088 


3,074 

7,988 

5,214 

66,738 


Total 101,502       294,768.     276,268  1      341,442 
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Table  No.  2. — Statement  showing  amounts  in  cubic  meters  of  important 
Umbers,  by  species  cut  and  invoiced  in  the  Philippine  Islands  faring 
the  fiscal  years  1910  to  1920— Continued. 


Specie*. 


Fiscal 


1917 


1918 


1919 


1926 


Total 
1910  to 
1920. 


Red  Lauan 

White  Lauan . . . 

Apitong. 

Tangile 

Giujo 

Yakal 

Ipfl...... 

Molave 

Nana. 

Kalantai 

Palosapis. 

Manggaehapuy . 

Dungon 

Tindalo 


Lumbayao 

Pagatpat. 

Other  spedes: 

First  group . . . 

Second  group.. 

Third  group . . 

Fourth  group. 


181 

65 

25 

16 

11 

16 

18 

5 

7 

8 

2 

1 

1 

6 

1 

1 

6 

9 

47 


,699 
,885 
,889 
,857 
,968 
,629 
,582 
,904 
,881 
042 
,916 
,692 
145 
798 
,086 
,502 

,084 
,482 
,896 
,661 


108,900 

56,274 

21,775 

17,801 

9,162 

16,498 

22,283 

7,848 

4,975 

8,868 

2,214 

1,818 

826 

870 

4,415 

849 

1,416 

7,779 

8,611 

80,988 


180,656 

72,228 

85,005 

26,924 

18,100 

18,926 

26,088 

11,162 

5,040 

15,661 

8,096 

1,889 

1,080 

987 

4,192 

2,766 

8,885 
12,084 
58,518 

8,711 


52,294 

119,888 

99,775 

40,908 

28,418 

20,817 

24,720 

80,173 

12,711 

•    8,622 

7,594 

8,094 

2,607 

1,887 

2,047 

7,650 

4,748 

9,104 
17,414 

1,978 
69,718 


Total 866,891 


882,060 


496,228 


654,997 


62,294 

1,046,487 

628,898 

199,681 

212,668 

164,071 

186,187 

163,301 

96,952 

44,700 

41,786 

17,814 

19,040 

11,880 

18,916 

22,242 

9,860 

25,689 
101,068 
136,437 

588,798 


8,676,568 


Table  No.  3. — Revenues  derived  from  the  sale  of  forest  products  and  ex- 
penditures of  the  Bureau  of  Forestry  since  its  organization,  April 
U,  1900. 


Fiscal  year. 

Revenue. 

Expense. 

Surplus. 

Expense. 

1901  to  1906 

f>2  ,268 ,591 
191,080 
211,671 
261 ,880 
271,582 
884,768 
854,685 
890,664 
160,918 
442,661 
425,817 
494,447 
586,828 
650,692 
806,229 
1,009,879 

H, 118 ,887 
106,060 
107,242 
116,049 
162,161 
160,476 
200,840 
227,048 
141 ,181 
266,990 
274,176 
285,708 
281,126 
384,254 
478,242 
641,488 

I>1,149,704 
86,080 
104,829 
186,331 
119,421 
174,287 
168,845 
168 ,616 
19,782 
185,671 
151,641  j 
208,789  1 
266,202  i 
816,488  1 
881,986  1 
468,890  t 

Percent. 
49 

1907 

66 

1908 

51 

1909 

46 

1910 

66 

1911 

48 

1912 

57 

1918 .    .    .        .    . 

59 

1913  (July  to  December  81) 

88 

1914 

58 

1915 

64 

1916 

68 

1917 

1918 

58 

51 

1919 

58 

1920 

54 

Total. 

8,800,282 

4,774,868 

4,025,412  j 

54.25 
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Tabus  No.  8. — Statement  showing  the  quantity  and  value  of  minor  forest 
products  exported  during  the  fiscal  year  1920  (January  1  to  De- 
cember SI). 


Copal  (almadga): 

United  State* 

United  Kingdom. . . 

Belgium 

France. 

Spain. 

British  Best  Indie*. 

Japan 

Australasia. 


Total. 


Etemi  (nili  resin): 
United  States... 
United  Kingdom. 
Belgium 


Germany 

Spain. 

British  East  Indies.. 
Hongkong. 


Total.. 


Gutta-percha: 

United  Stetee 

Britfch  East  Indies.. 


Total. 


Rubber: 

United  States 

Spain 

British  East  Indies.. 


Total. 


Lnmbang  (candle  nut)  oil: 

United  States 

United  Kingdom 

Spain 


Total.. 


8tppan  wood  (sibukau): 

China 

Hongkong 


Total.. 
Total.. 


Kilos. 


464,808 

248,889 

8,826 

88,280 

6,900 

208,126 

18,648 

6,608 


1,019,884 


244,607 

41,021 

11,817 

16,717 

4,641 

4,600 

466 

4,660 


828,808 


170 
77,914 


78,084 

67,282 

860 

1,872 


69,964 


166,808 

766 

1,411 


168,474 


219,604 
711 ,846 

981,449 


Value. 


*177,716 
76,108 

1,804 
28,790 

2,400 
78,086 

6,691 

1,726 


867,664 


238,070 

42,867 

10,614 

10,896 

2,842 

8,400 

1,940 

6,000 


811 ,028 


2,000 
99,888 


101,888 


85,800 
2,000 
2,250 


89,660 


114,072 

906 

1,849. 


116,327 


14,276 
27,871 

41,647 

■  ■  ■■-  —  " 
1,027,699 
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Table  No.  9. — Statement  of  appropriation  and  expenditures,  Bureau  of 
Forestry  (January  1  to  December  SI,  1920). 

Appropriation:  • 

Act  No.  2876 P566 ,000.00 

Expenditures: 

Salaries  and  wages W26 ,177. 17 

Bonus. 61 ,616.38 

Furniture  and  equipment J 9 ,968.29 

Traveling  expenses  of  personnel 62 ,488.82 

Rentals  of  buildings  and  grounds 8 ,799.47 

Freight,  express  and  delivery  service 2 ,867.68 

Printing  and  binding  reports,  documents  and  publications 5 ,000. 00 

Postal,  telegraph  and  cable  service 8 ,193.67 

Illumination  and  power  service 4 ,161 .07 

Plant  and  equipment  repair  service 1 ,802.49 

Contingent  service 2 ,876.28 

Consumption  of  supplies  and  materials 37 ,207.81 

Traveling  expense  of  persons  not  Government  employees 350 .  00 

Total  expenditures. 541,488.68 

Balance  January  1,  1921 23,511.47 

Appropriation  for  construction  of  a  flre-proof  vault  (Act  No.  1786): 

Balance  January  1,  1920 2,807,17 

Expenditures. 290.31 

Balance  January  1,  1921 2,016.88 

Appropriation  for  construction  of  three  forest  stations  (Act  No.  2786) 6 ,000.00 

Expenditures. 4,961.71 

Balance  January  1.  1921 88.20 

Appropriation  for  installation  of  an  electric  lighting  system,  Los  Bafios  (Act  No. 

2876)   . . , 6,000.00 

Expenditures 5 ,967.8t 

Balance  January  1,  1921 42.17 

Appropriation  for  purchase  and  installation  of  a  still  for  water,  Los  BaSos  (Act 

No.  2898)   .  .    4  ,000.00 

Expenditures 2,624.8* 

Balance  January  1.  1921 1 ,476.11 

Statement  of  Bureau  of  Forestry  appropriations,  expenditures  and  revenues  for  fiscal 
year  1920: 

Appropriation 565 ,000.00 

Revenue i     1 ,009 ,879. IJ 

Expenditures 541 ,488  H 

Surplus 468^90.00 

Percentage  of  expenditures  to  revenue _W 
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DIRECTORY  OF  THE  BUREAU  OF  FORESTRY 


ARTHUR  F.  FISCHER,  Director. 

DIVISION   OF   FOREST   MANAGEMENT. 

Fred  L.  Pray Forester,  Chief. 

Ramon  J.  Alvarez Forester,  Assistant  chief. 

Florencio  Tamesis ' Assistant  Forester. 

Porfirio   San  Buenaventura Forest  supervisor. 

Agapito  L.  Cenabre Forest  supervisor. 

Felix   Franco  \ Forest  supervisor. 

Bladio  C.  Leaiio Forest  supervisor. 

Nazario  Peiias  * Forest  supervisor. 

Apolinario  Suyat*. Forest  supervisor. 

Carlos  Guerrero Ranger. 

Miguel  Pajarillo Junior  stenographer. 

LICENSE  SECTION. 

Juan  Lopez Forest  supervisor,  In  charge. 

Petronilo  Cortes...- Ranger. 

Leonardo  Laguio Ranger. 

Eufemio  Santillan In  charge  of  clerks. 

Agustin  Baula Clerk  (Ty.) 

Enrique  Bafia Clerk. 

Fauato  Pe  Benito Clerk. 

Melanio   Espiritu Clerk. 

Arcadio  Gepiga Clerk. 

Luis  S.  Mabagos Clerk. 

Avelino  Rivera Clerk 

Tomasa   Buensuceso    (Miss) Junior  stenographer. 

WOOD  EXPERT  SECTION. 

Edwin  E.  Schneider Wood  expert,  Chief. 

Luis  J.  Reyes1 Ranger,  Assistant  chief. 

Justo  M.  Pascual _ Ranger. 

Alberto  Barros Ranger. 

Luis  Adona Ranger. 

Aurelio   Maglunog ., Clerk. 

Andres  G.  Ferrer. _ Clerk. 

DISTRICT  No.  l. 
[Provinces:  Cagayan,  Isabela  and  Mountain  Province  (Apayao)   and  Kalinga.] 
Forest  Station  at  Aparri,  Cagayan  (district  headquarters) : 

Pastor  de  la  Pena. Officer  in  charge. 

Francisco   Siriban Ranger. 

1  Government  peneionados  studying  in  the  United  State*, 
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Forest  Station  at  Aparri,   Cagayan    (district  headquarters) — Continued. 

Felipe  T.  Pattagulan .. Clerk. 

Ambrosio  Bitonio. Forest  guard. 

Forest  Station  at  Ilagan,  Isabela: 

Mamerto  Azurin - Officer  in  charge. 

Forest  Station  at  Tuguegarao,  Cagayan: 

Deogracias  Guzman. - Officer  in  charge. 

Forest  Station  at  Echague,  Isabela: 

Vicente  Velasco Officer  in  charge. 

Forest  Station  at  Claveria,  Cagayan : 

Luis   Aguilar - Officer  in  charge. 

DISTRICT  No.  2. 
[Privincea:   Doeos   Norte,    Ikxsos   Sur,    and   Abra.] 

Forest  Station  at  Vigan,  Ilocos  Sur  (district  headquarters) : 

Espiritu  Paraiso - Officer  in  charge. 

Ambrosio  Damo Ranger 

Ponciano  Pacada _ Forest  guard. 

Zoilo  Sambrano Forest  guard. 

Forest  Station  at  Bangued,  Abra: 

Cayetano  Barros Officer  in  charge. 

Juan  Balbuena Forest  guard. 

DISTRICT  No.  3. 
[Provinces:  Mountain   Provinces,   Bengnet,  Bontoc,  and  Amborayan.]  t 

Forest  Station  at  Baguio,  Benguet  (district  headquarters) : 

Mauricio  J.  Oteyza District  forester. 

Vicente  J.  Defensor Ranger. 

Edilberto   Madrid Ranger. 

Jose  Medina Ranger. 

Francisco  Bagaui _ Forest  guard. 

Aquilino  Balbin _ Forest  guard. 

Luis  Chigas Forest  guard. 

Esteban  Fontanilla -. Forest  guard 

Silverio  Gapuz Forest  guard. 

Pedro  Gacad Forest  guard. 

Pastor  Gracia Forest  guard. 

Timoteo  Lagasca - Forest  guard. 

Miguel  Mangabat Forest  guard. 

Valentin  Ulep Forest  guard. 

DISTRICT  No.  4. 
[Provinces:  Pangasinan,  Nueva  Ecija,  Nueva  Viscaya,  Tarlae,  and  Northern  Zambales.] 

Forest  Station  at  Dagupan,  Pangasinan  (district  headquarters) : 

Benigno  Alejandro Officer  in  charge. 

Juan   Acenas Ranger. 

Marcial  Agayan _ Forest  guard. 

Canuto  Ducusin Forest  guard. 

Gregorio  Valenzuela Forest  guard. 

Irineo  Lopez Clerk. 

Forest  Station  at  Cuyapo,  Nueva  Ecija: 

Manuel  Montalvo « ~  Officer  in  charge. 

Amando  Curaming _ - Ranger. 

Anselmo  Agustin Forest  guard. 

Victorino  Mariano - Forest  guard. 
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Forest  Station  at  Bayombong,  Nueva  Vizcaya: 

Pedro  Afalla. _ Officer  in  charge. 

Protacio  Taboy ~. Forest  guard. 

Gerardo  S.  Marana. — Forest  guard. 

DI8TRICT  No.  5. 
[Provinces:  Batangas,  Lagnna,  Tayabas,  and  Marindnqne.] 

Forest  Station  at  Los  Banos,  Laguna  (district  headquarters) : 

Lyman  H.  Taft,  Jr District  forester. 

Pedro  P.  Lasquety. _ Ranger. 

Pioquinto  de  la  Vega Ranger. 

Justino  Mahupil ~ Clerk. 

Cirilo  Cabauatan Forest  guard. 

Ildefonso  C.  Ferrer. Forest  guard. 

Lorenzo  Onofre - Forest  guard. 

Pedro  Redondo « Forest  guard. 

Forest  Station  at  Calauag,  Tayabas: 

Braulio  Cristobal Officer  in  charge. 

Gregorio  Arizabal _ Ranger. 

Albino  Labaco Forest  guard. 

Castor  Jundak . Forest  guard. 

Forest  Station  at  Infanta,  Tayabas: 

Mauro  S.  Baculi Officer  in  charge. 

Gregorio  M  opera Forest  guard. 

Forest  Station  at  Laguimanoc,  Tayabas: 

Julio  Baldemor Officer  in  charge. 

Felix  Dayao Forest  guard. 

Victor  Gaboco , Forest  guard. 

Eusebio  Villanueva Forest  guard. 

Forest  Station  at  Kabibihan,  Tayabas: 

Pedro  C.  Pujalte Officer  in  charge. 

Cayetano  Gamalinda Forest  guard. 

Forest  Station  at  Lucban,  Tayabas: 

Norberto  Soloria Officer  in  charge. 

Angel  S.  Sarmiento Forest  guard. 

DISTRICT  No.  6. 
[Provinces:  Albay,  Camarines  Norte*  Camarines  Sur.  and  Sorsogon.] 

Forest  Station  at  Naga,  Camarines  Sur  (district  headquarters)  : 

Macario  A.  Mariano Officer  in  charge. 

Gregorio  J.  Labitag Ranger. 

Inocencio   Ramirez Ranger. 

Fermin  Sol Forest  guard. 

Calalino  Clemente * Clerk. 

Forest  Station  at  Paracale,  Camarines  Norte: 

Jesus  O.  Duran Officer  in  charge. 

Eulogio  Gines Forest  guard. 

Felix  Andrade Forest  guard. 

Pedro  Magistrado Forest  guard. 

Forest  Station  at  Sorsogon,  Sorsogon: 

Numeriano  Valencia Officer  in  charge. 

Alejandro  Eguarras Forest  guard. 

Melecio  Lagunoy. Forest  guard. 
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Forest  Station  at  Catabangan,  Ragay,  Camarines  Sur: 

Macario  Simeon Officer  in  charge. 

Pedro   Silvestre Forest  guard. 

Vedasto   Rafa Forest  guard. 

Forest  Station  at  Virac,  Albay: 

Felix   Mabbayag. Officer  in  charge. 

Mariano  Tacorda Forest  guard. 

Forest  Station  at  Legaspi,  Albay: 

Filemon  Kapuno. Officer  in  charge. 

Vicente  Encernereal Forest  guard. 

Agapito  Borja Forest  guard. 

DISTRICT  No.  7. 
[  Provinces:  Antique,  Capiz,  Hoflo,  Negros  Occidental,  and  Romhlon.] 

Forest  Station  at  Iloilo,  Iloilo  (district  headquarters) : 

Jose  B.  Hirro Officer  in  charge. 

Jose  B.  Logan Ranger. 

Maximino  Rondario Ranger. 

Pedro  Valentin Ranger. 

Gabino  Jarantilla Forest  guard. 

Forest  Station  at  Cadiz,  Negros  Occidental: 

Bernardo  Tocmo Officer  in  charge. 

Roman    Amor. - Ranger. 

Ramon  Javellana Forest  gurad. 

Teodoro  Oliveros Forest  guard. 

Mansueto  Olaira Forest  guard. 

Fermin  Quijano Forest  guard. 

Leon  de  los  Reyes Forest  guard. 

Forest  Station  at  Hog,  Negros  Occidental: 

Ramon  Larracas Officer  in  charge. 

Vicente   Villaflor. Ranger. 

Inocencio  Debuyan Forest  guard. 

Pablo  Panaguiton Forest  guard. 

Magdaleno  Pagonzaga Forest  guard 

Forest  Station  at  Fabrica,  Negros  Occidental: 

Juaa  S.  Versoza Officer  in  charge. 

Gorgonio  Canto Forest  guard. 

Francisco  Diaz Forest  guard. 

Severino  E.  Lovero. —  Forest  guard. 

Ruperto  Yzarri Forest  guard. 

Forest  Station  at  San  Carlos,  Negros  Occidental: 

Melecio  Lopez Officer  in  charge. 

Fausto  Ejercito Forest  guard. 

Tiburcio  Guanzon Forest  guard. 

Forest  Station  at  New  Washington,  Capiz: 

Probo  Villanueva Officer  in  charge. 

Hermenegildo  Barabona Forest  guard. 

Epifanio  Biiias Forest  guard. 

Flaviano  Ocaban Forest  guard. 

DI8TRICT  No.  8. 
[Provinces:  Zamboanoa,  Cotabato,  Davao*  Sulu,  Misamis,  Laaao,  and  Bnkidnon.] 

Forest  Station  at  Zamboanga,  Zamboanga   (district  headquarters): 

James  Logan District  forester. 

Florencio   Asiddao Ranger. 
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Forest  Station  at  Zamboanga,  Zamboanga   (district  headquarters) — Cont. 

Lonrenzo  Log»n..„ Ranger. 

Pedro  Aguilar Forest  guard. 

Matias  Arivan Clerk. 

Forest  Station  at  Dipolog,  Zamboanga: 

Manuel  Malana Officer  in  charge. 

Tomas   Cuartero Forest  guard. 

Antonio  Dancalan  Forest  guard. 

Estanislao    Buin Forest  guard. 

Forest  Station  at  Cotabato,  Cotabato: 

Nicanor  E.  Santos Officer  in  charge. 

Sixto    Babao Ranger. 

Jose  C.  Nolasco Forest  guard. 

Forest  Station  at  Isabela  Basilan: 

Teodoro  Tecson Officer  in  charge. 

Tajun    (Moro) Forest  guard. 

Isabela  Ostrea Forest  guard. 

Forest  Station  at  Jolo,  Sulu: 

Juan  Corales Officer  in  charge. 

Forest  Station  at  Kolambugan,  Lanao: 

Severo  Oliveros Officer  in  charge. 

Timoteo  Quimpo Ranger. 

Pedro  Carro Forest  guard. 

Guillermo  Lungay A Forest  guard. 

Forest  Station  at  Naga-Naga,  Zamboanga: 

Enrique  Alviar Officer  in  charge. 

Santiago  Babaran Ranger. 

Juan  Daproza Ranger. 

Bonifacio  Perez Ranger. 

Benito  F.  Antonio Forest  guard. 

Bituanon   (Moro) Forest  guard. 

Manuel  San  Luis Forest  guard. 

Forest  Station  at  Port  Banga,  Zamboanga: 

Jose  Flores Officer  in  charge. 

Forest  Station  at  Mati,  Davao: 

•Juan  C.  Andrada Officer  in  charge. 

Forest  Station  at  Davao,  Davao: 

Simplkio  Aguilar Officer  in  charge. 

Gregork)    Elumir Ranger. 

Ramon  Mataya Ranger. 

Antonio  Fernando Forest  guard. 

Forest  Station  at  Cagayan,  Misamis: 

Gregorio  Miras Officer  in  charge. 

DISTRICT  No.  9. 
[Province:  Palawan.] 

Forest  Station  at  Puerto  Princesa,  Palawan  (district  headquarters)  : 

Ptolomeo  Causing. Officer  in  charge. 

Miguel  Pato Ranger. 

Benito  L.   Roque Ranger. 

Forest  Station  at  Coron,  Palawan: 

Mauro  Ablaza Officer  in  charge. 

Alejandro  Palao. Forest  guard. 
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DISTRICT  No.  10. 
[Province*:    Leyte,   Surigao,   Samar,  and  Maabate.] 

Forest  Station  at  Tacloban,  Leyte   (district  headquarters) : 

Adriano  V.  Santos Officer  in  charge. 

Agustin   P.   Angeles. Ranger. 

Jose  G.  Pacis Ranger, 

Leon   Rojas Ranger. 

Florentino  C.  Versoza Ranger, 

Marcelo  Mercado Forest  guard. 

Florentino  L.  Nerviol _ Forest  guard 

Margarito   Rosales Forest  guard. 

Jose    Sydiongco Forest  guard. 

Pablo  de  la  Cruz Gerk. 

Forest  Station  at  Catbalogan,  Samar: 

Ramon   Acuna Officer  in   charge. 

Potenciano  Lucero Forest  guard. 

Forest  Station  at  Laoang,  Samar: 

Emeterio   Edmilao Officer   in   charge. 

Sergio  Giray Forest  guard. 

Forest  Station  at  Masbate,  Masbate: 

Atanasio  B.  Catambay Officer  in  charge. 

Lino  Bajar Forest  guard. 

Felix  Perez Forest  guard. 

Forest  Station  at  Surigao,  Surigao: 

Perfecto   Tomeldan ,..  Officer  in  charge. 

DISTRICT  No.  11. 
[Provinces:    Bataan,    Rizal,    Cavite,    Pampanga,    Balaean,    and   Southern    Zambalai.] 

Forest  Station  at  Manila   (district  headquarters) : 

Clemente  Mariano Officer  in  charge. 

Ambrosio   Galisim Ranger. 

Pio  Ilusorio. Forest  guard. 

Eugenio    Mendoza Clerk. 

Forest  Station  at  Arayat,  Pampanga: 

Hilario  Borromeo _ Officer  in  charge. 

Hospicio  Guevarra Forest  guard. 

Forest  Station  at  Orani,  Bataan: 

Pedro  Gangan Officer  in  charge. 

Victorio  Alquiroz Forest  guard. 

Arcadio  Nava Forest  guard. 

Forest  Station  at  Limay,  Bataan: 

Tomas  N.  Roque Officer  in  charge. 

Florencio  M.  Songco Ranger. 

Deogracias  Agustin Forest  guard. 

Primitivo  Baluyot Forest  guard. 

Valentin  Hizon Forest  guard. 

Dionicio  Mananghaya Forest  guard. 

Teodoro  Magalindan Forest  guard. 

Forest  Station  at  Moron,  Bataan: 

Fernando  L.  Amarillas Officer  in  charge. 

Raymundo  Santos Forest  guard. 

Forest  Station  at  Norzagaray,  Bulacan: 

Andres  Bernardo Officer  in  charge. 

Marcelino  Catapusan Forest  guard. 
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Forest  Station  at  Masinloc,  Zambales:  r 

Valentin  Sajor. Officer  in  charge. 

Valeriano  V.  Elgincolin Forest  guard. 

DISTRICT  No.  12. 
[Province:  Mindoro.] 

Forest  Station  at  Calapan,  Mindoro  (district  headquarters) : 

Cornelio  Nable  Jose Officer  in  charge. 

Eusebio   Leuterio Ranger. 

Aniano  David..... Ranger. 

Cornelio  Acedillo Forest  guard. 

Forest  Station  at  San  Jose,  Mindoro: 

Manuel  Tupas Officer  in  charge. 

Leoncio   Rebong Ranger. 

Fulgencio  E.  Pandino Forest  guard. 

DISTRICT  No.  13. 
[Provinces:    Cebu,   Negrot   Oriental,    and   Agusan.] 

Forest  Station  at  Cebu    (district  headquarters) : 

Isabelo  Achacoso Officer  in  charge. 

Leonor   Lizardo Ranger. 

Silvino  Reyes Ranger. 

Vicente    Zosa Ranger. 

Victoriano  Caratao Forest  guard. 

Rufino  A.  del  Mar Forest  guard. 

Juan  Dosado Clerk. 

Forest  Station  at  Dumaguete,  Negros  Oriental: 

Alberto  Villanueva Officer  in  charge. 

Venancio  S.  Fernandez Forest  guard. 

Forest  Station  at  Butuan,  Agusan : 

Angel  Mallonga Officer  in  charge. 

Rufo  Burnea Forest  guard. 

Norbreto  D.  Conde Forest  guard. 

DIVI8ION  OF  FORE8T  LAND8  AND   MAPS. 

Rafael  Medina Forester,  Chief. 

Doroteo  Soriano Forest  Supervisor,  Assistant  to  the  chief. 

Marcelino  Quimpo. Clerk. 

FOREST  LANDS  SECTION. 

Cecilio  Maneja Forest  Supervisor,   Chief. 

Fausto    Alambra Ranger. 

Eugenio  de  la  Cruz Ranger. 

Alejandro  de  Mesa Ranger. 

Crispino   Tansioco Ranger. 

Eligio  Cordero. Clerk. 

Conrado    Tongco : Clerk. 

RECONNAISSANCE  8ECTI0N. 

Severo  S.  Ponce...- .. Forest  Supervisor,  Chief. 

Pedro   Aduviso Ranger. 

Vicente   Castillo Ranger. 

Aquilino   Contreras Ranger. 
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Leoncio  A.  de  la   Cruz t Ranger. 

Vicente    Caguioa. Ranger. 

Juan   Fontanoza Ranger. 

Quintin    Gellidon Ranger. 

Pedro   Montero. Ranger. 

Celso    Medrano Ranger. 

Juan    Oblina Ranger. 

Vicente  Parras Ranger. 

Gervasio  Rarang Ranger. 

Angel    Salazar Ranger. 

Rafael  San  Pedro Ranger. 

Edilberto  Barot Clerk. 

Bernardino  A.  Valderrama Clerk. 

MAP  SECTION. 

Cornelio  Samaniego Draftsman,  Chief. 

Cayetano   Crisostomo Draftsman. 

Cecilio  de  la  Cruz Draftsman. 

Marcelino    Cruz .v Draftsman. 

Sebastian  Domingo Draftsman. 

Moises  de  Guzman - Draftsman. 

Wenceslao    Moje - Draftsman. 

Angel  Reyes Draftsman. 

Hermogenes    Reyes Draftsman. 

Gregorio  Vicencio Draftsman. 

DIVISION  OF  INVESTIGATION,   LOS  BAfiOS,   LAQUNA. 

William  H.  Brown Technical  employee,  Chief. 

Theodore  C.  Zschokke Forester. 

Antonio  P.  Racelis Forester. 

Otto  W.   Pflueger Forester. 

Frank  Cofren Proof  reader 

Jose  F.  Nano. Ranger. 

Maximo    Oro Ranger. 

Francisco  L.  Rola Ranger 

Carlos    Sulit * Ranger. 

Felipe   Salvoza - Ranger 

Felix   Columbres *  Forest  guard 

Esteban    Mo j ado Forest  guard. 

Nicolas    Angeles Nurseryman, 

Florentino  Canicoea Nurseryman. 

Domingo    Hag. Nurseryman. 

Maximo   Panga Nurseryman 

Julian   Rebelleza Nurseryman 

DIVISION  OF  SAWMILLS  AND   UTILIZATION.1 

a 

William  Crosby Forester,  Chief. 

Donato  P.  Miranda Forest  supervisor. 

Sinforoso   Apacible * Forest  guard. 

Pablo  Roque Forest  guard. 

Doroteo  Abella Clerk. 


1  Ail  scalers  under  Division  of  Forest  Management  are  also  under  this  division. 
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ADMINISTRATIVE    DIVISION. 

Vicente  C.  Ramos Chief  clerk. 

Eugenio  Tadle Cashier  and  Disbursing  officer. 

Jovito  Unite XT Senior  stenographer. 

Aurea  Villaruz  (Miss) Junior  stenographer. 

Agustin    Cardines Clerk. 

Mauro   Linchanco Messenger. 

Gabino  Cubos Chauffeur. 

Ignacio  Cebrano Janitor. 

Pastor  Ramos Janitor. 

Macario    Rivera Janitor. 

RECORDS  SECTION. 

Aquilino  C.  Bartolome Chief. 

Jacinto  Barlis Clerk. 

Juanita  Canlas    (Miss) Clerk. 

Jose    Caluag Clerk. 

Laureano    Navasca Clerk. 

Carlos  Ubungen Clerk. 

Jose  Salvador Clerk. 

Francisco   Balderosa Messenger. 

Balbino  B.  Nanong Messenger. 

DIVISION   OF  ACCOUNTS  AND   PROPERTY. 

Cirilo   Asperilla Chief. 

Sulpicio  Olimpo : Clerk. 

AUDITS  SECTION. 

Melchor    Enriquez Clerk. 

Juan    Acojido Clerk. 

Deogracias    Antonio „ Clerk. 

Agnedo  Castro Clerk. 

Demetrio  Salufiga. Clerk. 

Jose  Santos Clerk. 

Francisco  O.  Santos Clerk. 

PROPERTY  SECTION. 

Pablo  D.  Villena Chief. 

Venancio   Babida Clerk. 

Vicente    Gatan Clerk. 

Santiago  Laya Clerk. 

Victorino  Narcelles « Clerk. 

Irineo  Carlos Janitor. 

Bartolome  Estacio Janitor. 

Severino    Esguerra Watchman. 

Epitacio  Oblepias Watchman. 

LIBRARY  AND  STATISTICAL  SECTION. 

Simplicio    Beltran Chief. 


o 
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ANNUAL  REPORT  OF  THE  DIRECTOR  OF  FORESTRY 


Manuka,  February  2,  1922. 

Sir:  I  have  the  honor  to  submit  the  Annual  Report  of  the 
Bureau  of  Forestry  for  the  fiscal  year  ending  December  31, 
1921.  The  undersigned  returned  from  leave  in  the  United 
States  on  March  4,  1921,  after  an  absence  of  nearly  a  year. 
He  wishes  to  take  this  occasion  of  acknowledging  the  loyalty 
and  effort  put  forth  by  the  entire  personnel  of  the  Bureau  of 
Forestry  under  trying  conditions  during  his  absence. 

LEGISLATION 

During  the  year  no  bills  were  passed  affecting  the  Bureau 
of  Forestry,  but  one  bill  was  introduced — House  Bill  No.  962, 
providing  that  ten  per  cent  of  the  forest  charges  be  given  the 
municipality  from  which  the  forest  products  were  taken.  This 
bill  failed  of  passage. 

A  considerable  number  of  changes  in  the  laws  affecting  the 
Bureau  of  Forestry  were  proposed  through  the  Office  of  the 
Secretary  of  Agriculture  and  Natural  Resources  and  later  on 
these  changes  were  submitted  to  the  Finance  Commission  at 
their  request,  in  order  for  them  to  study  the  proposed  changes 
in  relation  to  their  plan  of  reorganization. 

PERSONNEL 

The  acute  condition  in  regard  to  personnel  has  again  pre- 
vailed this  past  year,  but  due  to  the  financial  depression  and 
consequent  business  depression,  many  of  the  licensees  either 
curtailed  their  business  or  closed  up  entirely,  which  eased  the 
situation  to  some  extent  during  this  year.  This  allowed  us  to 
carry  on,  at  least  in  part,  the  work  of  land  classification  which 
had  not  been  carried  out  as  per  schedule  and  needs  of  the 
Government.  Another  fact  augmenting  the  personnel  ques- 
tion considerably  was  the  revision  allowed  by  the  Governor- 
General  and  the  Civil  Service  during  1920,  by  placing  rangers 
in  a  special  classification  and  raising  the  maximum  salary  to 
^2,400,  but  the  appropriation  allowed  by  the  Government  did 
not  permit  the  carrying  out  of  this  change.    During  1920,  con- 
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siderable  resignations  took  place  because  of  dissatisfaction  on 
this  account,  but  the  general  business  conditions  developed  a 
disposition  on  the  part  of  some  of  these  men  for  reinstatement 
into  their  former  positions.  This  could  not  be  allowed  because 
of  the  action  of  the  Emergency  Board  in  cutting  down  appro- 
priations to  such  a  point  that  the  Bureau  was  unable  to  fill 
these  positions  and  even  if  these  positions  were  available,  the 
necessary  allotment  for  travel,  equipment,  etc.,  was  not  avail- 
able. This  brought  about  a  tremendous  increase  of  work  to  be 
carried  by  the  remaining  personnel  of  this  Bureau  and  neces- 
sitated the  refusal  of  requests  for  leave.  This  again  did  not 
aid  to  the  morale. 

Should  indications  of  the  revival  of  the  lumber  industry  mate- 
rialize, the  amount  of  work  to  be  carried  by  the  personnel  of 
this  Bureau  during  the  coming  year,  without  adequate  recog- 
nition on  the  part  of  the  Government  in  the  increase  of  salaries, 
already  allowed  by  the  Civil  Service  and  the  Governor-General's 
Office,  in  the  ranger  classification,  there  is  no  doubt  that  instead 
of  alleviating  the  personnel  situation  of  this  Bureau,  it  will  be 
augmented.  During  the  past  year,  21  resignations  took  place. 
They  are  classed  as  follows:  Two  foresters,  one  wood  expert 
(retired),  seven  rangers,  ten  clerks,  and  one  draftsman. 

After  reduction  of  personnel  due  to  resignation  or  economy, 
the  classified  force  on  December  31,  1921,  consisted  of:  One 
Director,  9  foresters,  1  assistant  forester  (in  the  United  States 
as  pensionado),  11  forest  supervisors  (9  in  active  service,  2 
in  the  United  States  as  pens  ion  ados),  134  rangers,  6  draftsmen, 
42  clerks,  and  2  messengers,  making  a  total  of  206.  The  tem- 
porary employees  were:  Two  technical  employees  (1  without 
compensation),  1  proof-reader,  2  laboratory  helpers,  66  forest 
guards,  10  clerks,  5  draftsmen,  5  nurserymen,  6  carpenters, 

2  varnishers,  1  chauffeur,  1  messenger,  2  watchmen,  5  janitors, 

3  laborers,  and  1  porter,  making  a  total  of  112.  The  entire 
force  on  December  31,  1921,  was  therefore  318. 

DIVISION  OF  FOREST  MANAGEMENT 

The  main  work  of  this  Division  consists  in  formulating  and 
carrying  out  under  the  direction  of  the  Director,  rules  and 
plans  for  the  proper  protection  and  exploitation  of  the  forest, 
having  in  view  the  improvement  of  the  composition  and  density 
of  the  stand  and  to  carry  out  the  work  so  that  in  the  future 
we  may  always  have  a  supply  of  valuable  forest  products  for 
the  market. 
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The  force  of  this  Division  at  the  end  of  the  year  consists  of 
the  following  field  and  office  force :  Four  foresters,  one  assistant 
forester,  six  forest  supervisors,  eighty-three  rangers,  forty- 
four  forest  guards,  one  junior  stenographer,  and  fourteen  clerks. 

The  present  force  of  this  Division  is  not  sufficient  to  handle 
the  full  volume  of  pending  work  although  the  amount  of  work 
accomplished  in  proportion  to  the  number  of  personnel  is  very 
gratifying. 

To  secure  a  proper  supervision  of  license  areas,  caingin  patrol, 
special  use  permits  and  illegal  cutting  operations,  an  increase 
in  the  present  force  of  at  least  20  per  cent  is  necessary. 

INSPECTION 

The  following  table  shows  the  forest  stations  throughout  the 
thirteen  districts  inspected  during  the  year  1921  by  the  super- 
vising personnel  of  the  Bureau : 


District 

No. 

Station. 

Inspected  by — 

Date,  1921. 

Report 
submitted. 

Echague 

A.  Suyat 

September  6 

July  10-19 

1 

IUmbh. 

do 

1 

Ai^u..            ;       ; " ; 

do 

May  11 

,  Aparri 

do 

Aprils 

Cfaveria. 

do 

April  10-26 

i^BP^pan , 

do 

October  27 

4 

Bayombong. 

A.  L.  Cenabre 

July  11 

Sawmill. 

K  abibfhan  ~ .............. 

do 

November  15 

December  23 

One  sawmill. 

6 

Calauag 

Director 

Catabangan 

A.  L.  Cenabre 

do 

do 

November  29 

November  8 

September  27 

October  19 

1 

Naga 

Legaspl 

1 

1 

6 

Soraogon 

do 

1 

Virac 

do 

October  8-5 

September  6 

April 

1 

Mercedes 

do 

1 

Zamboanga, .............. 

J.  Lopes. 

1 

CotabatoT. 

.;.!7ovr. .::::.:::::: 

April 

8 

Jolo 

do 

April 

Cagayan 

do 

April 

Davao. 

P.  S.  Buenaventura..  . . 

(Cebu 

J.  Lopes 

April 

18 

tButuan 

OX) 

April 

1 

As  can  be  seen  from  the  foregoing  table,  there  was  less  in- 
spections made  this  year  than  in  1920.  The  district  foresters 
and  officers  in  charge  of  the  districts,  however,  practically  in- 
spected all  the  forest  stations  under  their  respective  jurisdiction. 

LICENSES 

License  Statistics. — During  the  year  1921,  there  was  a  de- 
crease of  184  in  the  number  of  ordinary  timber  licenses  issued 
as  compared  with  1920,  a  total  of  2,309  being  issued  during 
the  year.  This  decrease  was  due  principally  to  the  decreasing 
demand  for  lumber  resulting  from  the  acute  commercial  de- 
pression prevailing  throughout  the  world,  and  partly  to  the 
policy  of  this  office  to  curtail  as  much  as  possible  the  tendency 
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of  many  persons  to  control  timbered  areas  for  speculative  pur- 
poses without  any  intention  of  personally  operating  them  and 
investing  capital  in  the  operations,  and  to  the  requirement  im- 
posed by  this  Bureau  to  every  applicant  to  deposit  cash  bonds 
in  accordance  with  Department  Order  No.  10  of  the  Honorable, 
the  Secretary  of  Agriculture  and  Natural  Resources,  series  1920. 

On  the  other  hand,  a  little  improvement  was  noted  in  the  minor 
forest  product  business.  This  is  shown  by  the  fact  that  of 
licenses  for  such  products,  a  total  of  4,635  were  issued,  showing 
an  increase  of  724  over  those  of  the  previous  year.  This  in- 
crease was  attributed  primarily  to  the  increasing  demand  for 
tanbark,  dyebark,  wood  oils,  diliman,  gogo,  and  guano,  and 
partly  to  the  reaction  on  rattan  industry. 

In  regard  to  gratuitous  licenses  there  was  a  slight  increase, 
2,692  being  issued  in  1920,  whereas  this  year  there  were  2,799, 
an  increase  of  107.  In  addition  to  these  there  were  378  licenses 
issued  this  year  for  building  tobacco  curing  houses. 

Tables  showing  in  detail  the  licenses  issued  and  the  amount 
of  forest  products  utilized  during  the  year,  and  a  comparison 
of  the  totals  of  each  with  those  of  the  previous  year,  will  be 
found  in  the  appendix. 

OFFENSES  OF  LICENSEES 

There  was  a  marked  decrease  in  the  offenses  of  licensees  in 
1921,  due  to  the  more  careful  inspection  of  license  areas,  the 
increased  efficiency  in  patrol  work  by  forest  guards,  and  care- 
ful operations  of  licensees  to  observe  the  rules  and  regulations 
of  this  Bureau. 

The  most  noticeable  violations  which  came  to  the  attention 
of  this  Office  is  the  cutting  of  undersize  first  group  trees  for 
ties  and  those  by  licensees  who  merely  secure  a  license  and  then 
collect  a  royalty  from  people  who  want  to  cut  timber  and 
firewood  and  other  forest  products.  The  licenses  of  such 
persistent  offenders  are  promptly  cancelled. 

OFFENSES  OF  NON-LICENSEES 

There  has  been  a  marked  decrease  during  1921,  in  the  num- 
ber of  complaints  received  of  illegal  cutting  by  non-licensees. 
It  is  attributed  to  the  increased  efficiency  of  the  patrol  work 
and  inspection  of  barrios  and  sitios  by  the  forest  guards. 

COOPERATION  AND  PROPAGANDA 

The  wide  spread  of  propaganda  of  forest  conservation  and 
forest  protection  resulting  from  wise  management  of  the  forest 
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begun  by  the  Bureau  in  the  past  years  has  not  been  successful 
in  1921.  The  district  men  under  this  Division  gave  informal 
talks  in  barrios  and  in  public  schools  when  opportunities  pre- 
sented themselves  and  explained  conservation,  forest  protec- 
tion, and  the  evil  of  forest  destruction  by  caingin  and  cogon 
fires  to  the  people ;  but  due  to  the  general  depression,  and  low 
price  of  agricultural  products,  a  big  number  of  people  was  com- 
pelled to  produce  food  crops  by  making  caingins  as  a  temporary 
relief. 

RESIN  LICENSES 

Past  experience  has  shown  the  necessity  of  stricter  control 
of  the  limited  almaciga  stand  in  the  Islands.  As  fast  as  data 
are  received,  therefore,  license  agreements  will  be  issued  in 
the  operation  of  all  almaciga  licenses  as  well  as  on  other  oil, 
resin  or  gum  products  if  circumstances  and  other  conditions 
permit.  The  present  system  of  extracting  the  almaciga  and 
balao  resins  is  indeed  very  destructive  that  experiments  will 
be  made  on  the  new  cutting  rule  for  the  collection  and  extrac- 
tion of  almaciga. 

STATISTICS 

Statistics  of  licenses  issued  by  provinces,  forest  products  cut, 
forest  charges  collected,  amount  of  fines,  including  the  checking 
of  auxiliary  invoices,  as  well  as  the  amount  of  rental  for  the 
use  of  forest  land  is  being  compiled  by  the  Division  and  the 
increase  of  licenses  as  well  as  permits  for  the  use  of  forest 
land  in  all  its  phase  will  require  a  considerable  number  of  ad- 
ditional clerks. 

SPECIAL  PERMITS  SECTION 

The  different  uses  cxf  forest  lands  under  Section  1838  of 
the  Administrative  Code  have  become  gradually  better  known 
throughout  the  Islands  and  as  a  natural  result,  the  work  in  this 
section  had  been  greatly  increased.  At  the  close  of  the  year 
there  were  on  record  709  applications  for  leases  and  permits 
besides  32  minor  forest  product  applications  for  exclusive  license 
agreements. 

Experience  has  shown  that  the  leasing  of  forest  lands  for 
fishponds,  saltworks  or  other  purposes  has  also  been  used  for 
speculative  ventures  by  some  applicants  as  in  the  case  of  or- 
dinary forest  licenses.  At  the  outset  an  urgent  step  was 
necessary  to  check  the  practice  and  it  was  therefore  imperative 
that  radical  changes  be  made  in  the  established  policy  and  pro- 
cedure. For  this  reason  the  depositing  of  cash  instead  of  per- 
sonal bonds  as  a  guaranty  for  the  satisfactory  compliance  with 
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the  terms  of  the  lease  or  permit  has  been  required  of  all  ap- 
plicants before  and  not  after  the  agreements  for  leases  were 
prepared.  The  policy  had  a  salutary  effect  as  it  was  found 
that  out  of  the  293  applicants  who  were  requested  to  deposit 
bonds  only  16  had  been  able  or  were  willing  enough  to  do  so. 

In  the  case  of  fishponds  and  saltworks,  a  bond  of  *20  per 
hectare  was  deemed  sufficient  although  a  conservative  cost 
estimate  for  replanting  one  hectare  of  mangrove  swamp  would 
require  approximately  from  "PUO  to  ¥=60.  In  pasture  or  resi- 
dence permits,  the  payment  of  the  annual  rental  in  advance  is 
the  only  necessary  requisite,  it  being  understood  that  the  same 
will  be  forfeited  in  case  of  non-use  of  the  permit  granted. 

SPECIAL  USES 

There  has  been  issued  during  the  year  11  lease  agreements, 
16  ordinary  fishpond  and  saltworks  permits,  54  pasture  per- 
mits and  3  special  uses  as  compared  with  12  lease  agreements, 
13  pasture  permits  and  1  minor  product  license  agreement 
granted  in  the  year  just  past.  Two  lease  agreements  were 
cancelled  during  the  year,  thus  making  the  total  number  in 
force  as  21  lease  agreements.  Nine  pasture  permits  granted 
in  1920  were  extended  to  expire  on  December  31,  1921. 

The  following  table  will  show  the  status  of  the  applications 
on  hand  at  the  close  of  business  for  the  year  1921. 

Status  of  special  permit  applications  on  December  SI,  1921 


Disap- 
proved 
or 

can- 
celled. 

Pending. 

Number  of — 

Total 

Class  of  applications. 

Ins- 
pec- 
tion. 

Bond. 

Issue 

ot 
lease 
or  per- 
mits. 

Lease 
issued 
1921. 

Per- 
mits 
issued 
1921. 

Lease 

in 
force. 

Lease 
can- 
celled. 

number 
of  appli- 
cations, 
Decem- 
ber 31. 

Fishpond 

136 
10 
28 

1 

26 

6 

45 

273 
12 

8 
2 

54 
6 

1 
2 

6  I       14 
6            2 

i    M 

6 
5 

2 

471 

Saltworks 

42 

Pasture 

181 

Residence 

::::::i:::::: 

Special  use 

i.       2 

i 

3 

Sawmill  site 

2 
1 

A 

? 

Hotel  or  sanatoria 

i   . 

Nipa  plantation 

1 

23 
3 

J i 

24 

Bacauan  plantation 

i 

4' 

8 

..... 
; 

Total 

176 

78 

288 

99 

11  1       72  1       lfi  !         2 

742 

1 

1 

1 

It  will  be  noted  in  the  foregoing  table  that  ordinary  saltworks 
and  fishpond  permits  were  granted,  this  being  necessary  in  order 
to  authorize  the  applicants  to  begin  construction  work  as  well 
as  to  legalize  the  collection  of  annual  rental  before  the  agree- 
ments for  long  term  leases  were  prepared  in  proper  form.  No 
action  were  taken  on  application  for  special  uses  unless  the 
area  desired  had  been  inspected  and  surveyed  and  that  all  pos- 
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sible  doubts  of  ownership  had  been  removed.  Claimants  are, 
in  all  cases,  invariably  given  reasonable  allowance  to  show  proofs 
of  ownership  if  not  preference  over  all  others  to  lease  the  area. 
This  requirement,  alone,  among  others,  tends  to  delay  the  ac- 
tion on  applications  for  special  uses  and  that  at  best  it  takes 
about  from  six  months  to  one  year  before  the  permit  or  lease 
is  finally  issued  to  an  applicant. 

In  spite  of  the  increased  bulk  of  work  in  the  section,  how- 
ever, the  personnel  had  not  been  increased.  The  forest  super- 
visor in  charge  had  devoted  his  time  to  the  checking  of  all 
reports  and  permits  or  leases  issued  while  his  assistant,  a  senior 
ranger,  had  been  detailed  on  subjects  pertaining  to  the  Division 
of  Investigation.  During  the  last  semester  some  changes  in 
forms  and  procedure  were  adopted  which  resulted  in  a  more 
efficient  handling  of  the  work  than  heretofore.  The  assignment 
of  an  additional  ranger  and  another  clerk  is  imperative,  in  order 
to  cope  with  the  increasing  bulk  of  work. 

PASTURES 

The  cattle  industry  in  the  Philippines  is  constantly  growing 
and  will  become  one  of  the  most  important  industries. 

Permits  are  now  being  granted  for  grazing  on  public  forest 
lands  and  data  collected  to  show  the  effects  of  grazing  and 
proper  control  measures  necessary  to  apply  to  this  class  of 
permits. 

In  the  Non-Christian  provinces,  the  issuing  of  permits  has 
been  in  the  hands  of  the  Bureau  of  Lands  under  Act  No.  2176, 
but  the  Attorney-General  has  been  requested  to  give  his  opi- 
nion as  to  whether  Act  No.  2176  and  Section  1838  of  the  Admin- 
istrative Code  do  not  conflict  and  as  to  which  Bureau  should 
have  the  control  of  this  work  in  the  Non-Christian  provinces. 

The  control  of  this  work  in  these  provinces  wiU,  therefore, 
be  based  on  the  opinion  rendered  by  the  Attorney-General. 

RESIDENCE 

A  tentative  plan  has  been  prepared  by  which  squatters  on 
forest  lands  will  be  put  under  proper  control.  It  has  been  the 
practice  of  many  caingineros  to  reside  on  or  in  the  vicinity  of 
their  clearings  and  in  many  cases  they  declare  the  area  as 
their  private  property,  paying  land  taxes  therefor.  At  other 
times  they  do  not  care  to  pay  for  their  bit  to  the  municipality 
but  simply  move  from  place  to  place  without  any  permanent 
settlement.  In  order  to  check  abuses,  the  Bureau  proposes  to 
issue  in  subsequent  years  ordinary  residence  permits  to  people 
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found  residing  within  the  forest  and  for  the  use  of  which  very 
moderate  rentals  will  be  charged. 

Aiming  primarily  as  a  means  to  enable  us  to  control  squat- 
ters, the  system  may  in  itself  become  a  possible  source  of  rev- 
enue from  land  that  would  otherwise  remain  idle.  It  will, 
however,  follow  that  the  bulk  of  the  work  will  correspondingly 
increase  and  that  the  necessary  personnel  will  be  required. 

CAlffGINS 

The  general  business  depression  which  occurred  during  the 
year  has  compelled  a  big  number  of  people  to  produce  food 
crops  by  the  caingin  system  as  a  temporary  relief  measure. 
As  a  natural  result  there  were  issued  by  the  local  forest  officers 
2,592  caingin  permits  during  the  year.  More  cases  of  caingin 
violations  are  on  record  this  year,  there  being  reported  1,602 
illegal  caingin  cases  as  against  721  in  1920.  Six  hundred 
seventy-three  of  the  cases  brought  to  court  resulted  in  convic- 
tion as  against  384  of  last  year.  These  results  were  obtained 
due  to  the  continued  cooperation  of  the  Provincial  Fiscals  and 
Justices  of  the  Peace  as  well  as  the  increased  efficiency  of  the 
field  men  in  handling  caingin  cases. 

It  will  be  noted  in  the  data  given  below  that  there  were 
cleared  during  the  year  in  violation  of  the  caingin  law  some 
1,500  hectares  of  forest  land.  The  Government  charges  includ- 
ing surcharges  on  forest  products  burned,  destroyed,  or  other- 
wise injured  amounts  to  W78,943.91.  The  yearly  destruction 
of  valuable  timber  as  well  as  the  opening  of  virgin  forest  lands 
requires  serious  consideration  on  the  part  of  the  Government. 

A  radical  change  in  the  procedure  in  dealing  with  caingin 
violations  has  been  inaugurated  during  the  latter  part  of  the 
year.  This  is  by  taking  action  on  caingin  cases  either  adminis- 
tratively through  the  Bureau  of  Internal  Revenue  or  taking  the 
matter  up  criminally  before  the  courts.  It  is  hoped  that  with 
this  procedure  many  caingin  cases  will  be  promptly  settled  in- 
stead of  having  them  held  pending  before  the  courts  for  months 
or  sometimes  for  years. 

The  following  tables  show  the  number  of  caingin  permits 
granted  and  the  status  of  caingin  cases  reported  from  each 
province  during  the  year : 
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LUt  of  eaingtns  reported  during  the  period  from  January  1  to  December 

SI,  1921 


Province. 

Caifigin 
agreement. 

Collective 
caifigin 
permits. 

Caifigin 
permits 
granted. 

Caifigin 
application 
disap- 
proved. 

Total. 

Abra 

246 
18 

246 

Aswan. 

18 

Albay 

1 

1 

1 

I 

Bataan 

Batanm   



Batangas 

1 

i' 

*    *2 

BoholT. 

Bukidno». , ,  r  T 

Bulacan 

Cagayao 

43 
5 
4 

48 

Caraarines  Norte 

5 

Camarinea  Sur 

4 

Capiz 

Cavite 

Cebu 

4 

5 

347 

1 

24 

3 

.     ^ 

Cotabato 

6 

£>avao 

8 

7 

362 

Iloeoa  Norte 

1 

Hocoa  Sur 

24 

Iloflo 

22 

14 

14 

192 

1 
32 
67 

447 

17 

11 

4 

1 

164 

177 

22 

Lapnift. ...                        

8 

22 

14 

Jj%  TTnk>»» T     

102 

1 
22 

295 

138 

Marindnqve 

1 

32 

67 

Mountain  Province. 

2 

449 

Nueva  Vixcaya. 

17 

3 
2 

14 

Oriental  Negroe 

6 

Pampanga 

1 

Kisal 

6 

169 

Sarnar.  . . 

16 
1 

198 

1 

Sulu 

19 

1 

164 

12 

19 

Tarlac 

1 

Tayabas 

3 
10 

167 

Zamfralca          , 

1 

28 
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Illegal  caingins  reported  during  the  fiscal  year  from  January  1  to 
December  31,  1921 


Cases 

report- 
ed 

by  fo- 
rest 

officer. 

Total 

area  in 

hectares. 

Total 
charges  and 
surcharges. 

Acted  upon — 

By  provinces. 

Con- 
victed. 

Ac- 
quit- 
ted. 

Warn- 
ed. 

In- 
voices 
sent  to 
munic- 
ipal 
treas- 
urer. 

Total. 

Abra 

5 

9 

67 

12 

2.00 

6.28 

51.00 

10.96 

90.30 

872. 80 

4,035.72 

437. 76 

5 

6 

36 

6 

5 

3 

8 

Albay 

36 

5 

Bataan 

Batanes 

Batangas 

Bohol 

36 

43.34 

4,731.18 

86 

86 

Bukid*»o»T  , , ,  - , 

3 

8 

24 

28 
1 

8,50 

3.80 

11.04 

26.68 

1.50 

165.  ii 

480.58 

2  ,205.  78 

2,104.48 

233.96 

3 

1 
6 
8 

a 

Cagayan .........  ■, ,  - ,  -  - 

1 

2 

Gaxnarines  Norte-- 

6 

Camarines  Sur 

6 

14 

Capiz 

Cavite 

Cebu 

24 

19.75 

1 ,960.  57 

13 

8 

21 

Cotabato 

8 

9 

24 

16.50 

1,684.89 

2 
9 

8 

5 

9 

Ilocos  Sur 

14.00 

18i.2'6 

16 

4 

25 

Hollo 

Isabel  a 

Laguna. ,  T 

13 

12.00 

1 ,392. 08 

9 

9 

Ia  union 

Leyte 

164 

108.90 

9,881.56 

87 

6 

98 

Manila 

342 

1 

21 

19 

81 

4 

196.58 

1.00 

15.25 

14.00 

17,568.20 

80.80 

1,650.94 

2,768.66 

148 

84 
1 

182 

I 

Mindoro 

4 
18 

2 

6 

Misamis.  t »-.----,.., , . .  T  r  -  - 

is 

si 

31 

Nueva  Ecija 

8.60 

665.78 

Occidental  Negros 

39 
4 

22.26 
2.60 

3,640.36 
811.22 

26 
1 

7 

82 

Palawan 

1 

Pangasinan 

12 

26 

251 

90 

49 
95 
27 

6.22 

18.11 

173.14 

52.60 

86.06 
64.64 
30.10 

802.84 

8,207.50 
6,876.40 
9,299.66 

3,767.74 
6  ,962. 79 
2 ,892. 64 

Rizal 

12 

146 

87 

21 
64 

Romblon 

2 
41 
11 

14 

187 

Sorsogon 

48 

Tayabas 

8 
27 

14 

24 

Zambales. 

i 

"12" 

82 

26 

Total 

1*496 
106 

1,005.48 
424.00 

92,416.15 
86,627.76 

678 

70 

57 

157 

957 

Misamis* 

Grand  total 

1.602 

1,429.48 

178,943.91 

673 

70 

67 

157 

967 

1  AH  the  auxiliary  invoices  on  the  106  cases  recently  reported  from  MisamJs  are  not  am 
yet  received  at  the  Manila  Office  and  only  an  approximate  estimate  was  made  from  some 
of  the  reports  now  on  hand. 

PROPOSED  SUPPRESSION  OF  ILLEGAL  CAlNGINS 

1.  The  Division  had  always  made  it  a  point  to  attend  to 
the  forest  destruction  with  the  utmost  vigilance.  In  line  with 
detecting  of  frauds  and  illegal  cutting  of  licensees  and  non- 
licensees,  forest  guards  are  employed  for  patrol  purposes  and 
all  forest  officers  made  it  a  point  to  investigate  and  take  final 
action  on  all  illegal  caingin  cases.    The  increase  of  the  guards 
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for  patrol  work  will,  therefore,  be  a  part  of  our  aim  in  the 
course  of  the  next  five  years. 

2.  The  new  procedure  of  dealing  with  illegal  caingins  will 
facilitate  prompt  settlement  of  any  cases  which  would  other- 
wise be  pending  for  months.  As  rapidly  as  circumstances  per- 
mit forest  guards  will  be  authorized  to  file  criminal  complaints 
before  justices  of  the  peace  against  violators  whose  caingins  are 
detected  in  the  course  of  their  trips. 

3.  The  suppression  of  the  caifigin  evil  depends  to  a  great  degree 
on  the  cooperation  of  the  municipal  officials  and  licensees  and 
all  forest  officers  will  as  heretofore  endeavor  to  obtain  that 
cooperation  among  all  the  people  concerned.  Licensees  and 
holders  of  caifigin  permits  are  required  to  report  to  the  nearest 
forest  officer  all  violations  which  may  come  to  their  knowledge. 

4.  Legislation. — In  order  to  suppress  the  caifigin  evil  and  to 
have  the  municipal  authorities  on  our  side,  it  is  advisable 
that  out  of  the  fines  collected  on  caifigin  cases  by  our  courts 
or  by  the  Bureau  of  Internal  Revenue,  as  the  case  may  be, 
should  be  given  to  the  municipality  where  the  caifigin  was 
made  and  the  money  should  go  into  the  municipal  funds.  Hence 
it  would  be  necessary  to  draft  a  law  to  this  effect. 

FOREST  DISTRICTS  AND  STATIONS 

The  northwestern  part  of  Mindanao  or  the  territory  covered 
by  the  forest  stations  of  Cagayan  de  Misamis,  Kolambugan, 
and  Dipolog  (formerly  District  No.  8),  was  transferred  to 
District  No.  13  as  it  was  found  easier  for  the  officer  in  charge 
of  Cebu  to  visit  this  region  than  the1  district  forester  of  Zam- 
boanga. 

All  the  territories  covered  by  the  municipality  of  Bangui, 
Ilocos  Norte,  have  been  segregated  from  the  Vigan  Forest 
Station  (District  No.  2)  and  added  to  the  forest  station  at 
Claveria  (District  No.  1). 

During  1921,  the  following  stations  were  opened: 

1.  San  Quintin,  Pangasinan  Province  District  No.  4. 

2.  Mauban,  Tayabas  Province District  No.  5. 

3.  Mercedes  (Daet),Camarines  Norte  Province  District  No.  6. 

4.  Dipolog,  Zamboanga  Province  District  No.  8. 

5.  Balabac,  Palawan   Province   -—. District  No.  9. 

The  forest  stations  at  Paracale  of  District  No.  6,  Lucban  of 
District  No.  5,  Cuyapo  of  District  No.  4,  and  Dapiton  of  District 
No.  8  were  closed.  The  forest  station  at  Cotabato  was  burned 
on  August  10  by  the  Are  that  also  burned  the  provincial  govern- 
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ment  building.    All  the  records,  supplies,  and  equipments  of 
the  forest  station  were  also  reduced  to  ashes. 

SUMMARY  OF  REPORTS  FROM  FOREST  DISTRICTS 

The  following  are  extracts  from  the  annual  reports  of  the 
officers  in  charge  of  districts.  The  majority  of  these  reports 
contain  considerable  information  which  is  omitted  for  lack  of 
space. 

District  No.  1:  Headquarters,  Aparri,  Cagayan. — Provinces: 
Cagayan,  Isabela,  and  northern  portion  of  Ilocos  Norte.  Area: 
10,155.6  square  miles. 

The  lumbering  business  in  the  district  had  been  practically 
paralyzed  although  a  few  of  the  big  licensees  had  steadily  carried 
on  their  operations.  The  reduction  of  lumber  prices  by  almost 
40  to  50  per  cent  has  also  increased  the  inactivity  of  licensees. 

There  is,  however,  a  notable  increase  of  licenses  issued  for 
tobacco  curing-houses  by  100  per  cent  over  the  last  year's 
figure.  The  failure  of  the  tobacco  crops  during  the  year  has 
compelled  laborers  to  work  in  the  forest  and  the  owners  took 
advantage  of  the  cheap  labor  then  available. 

The  collection  of  rattan  has  been  stopped  in  view  of  the 
failure  of  the  tobacco  business  during  the  year. 

A  notable  increase  of  violation  is  reported,  a  total  of 
£12,587.31  in  forest  charges  being  of  record  as  against  96,657.91 
of  last  year. 

A  land  classification  party  of  13  rangers  from  the  Manila 
Office,  aided  by  the  district  force,  classified  the  Provinces  of 
Cagayan  and  Isabela  into  "alienable  and  disposable"  and  tim- 
ber lands  in  accordance  with  Act  No.  2874.  It  is  hoped  that  the 
settlement  of  public  lands  among  other  things,  will  result  from 
this  classification. 

District  No.  2:  Headquarters,  Vigan,  Ilocos  Sur. — Provinces: 
Ilocos  Norte  (except  Bangui  and  Langangan),  Ilocos  Sur,  and 
Abra.    Area:   3,588.8  square  miles. 

In  spite  of  the  monetary  crisis  felt  all  over  the  Islands  the 
licensees  in  this  district  operated  continuously  throughout 
the  year  and  filled  all  local  lumber  demands.  There  is  an 
increase  of  24  ordinary  timber  and  43  minor  product  licenses 
over  the  number  granted  last  year. 

Silvicultural  conditions  have  been  very  good,  there  being 
abundant  reproduction  of  the  important  timber  species  from 
seedlings  and  sprouts.  Sufficient  seed  trees  are  left  all  over 
the  cutting  areas  and  no  signs  of  burning  were  noted. 
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Only  cogon  fires  occurred  but  they  did  not  in  any  way  affect 
the  existing  stand,  the  areas  adjacent  to  the  forest  being  en- 
croached by  Parang  and  other  second  growth  species.  Only 
27  caingin  violations  were  detected,  and  11  proposed  communal 
forests  were  inspected  during  the  year,  the  reports  of  which 
are  still  pending  at  the  district  office. 

As  a  result  of  the  demonstration  plots  exhibited  and  main- 
tained during  the  last  three  years,  there  is  a  strong  wish  of 
the  residents  of  the  municipalities  to  have  their  communal 
forests  replanted  with  valuable  tree  seedlings.  The  seedlings 
can  be  raised  at  the  forest  nurseries  at  barrio  Baniao,  Bantay, 
and  barrio  Agayao,  Santa  Cruz,  Ilocos  Sur. 

District  No.  3:  Headquarters,  Bagnio,  Mountain  Province. — 
Subprovinces :  Amburayan,  Benguet,  Bontoc,  and  Lepanto;  and 
La  Union  (northern  part).    Area:  3,419.6  square  miles. 

While  the  construction  of  public  and  private  buildings  in 
Baguio  had  been  curtailed  in  view  of  the  financial  crisis  and 
the  retrenchment  policy  of  the  Government,  there  was  never- 
theless an  increase  of  some  1,500  cubic  meters  of  timber  in- 
voiced by  the  two  sawmills  over  the  figures  given  last  year* 
The  records  of  the  Benguet  Consolidated  Mining  Company 
show  a  slump  in  their  timber  operations,  having  cut  only  829 
cubic  meters  or  about  2,000  cubic  meters  less  than  last  year's 
cut.  In  order  to  facilitate  the  transportation  of  timber  and 
posts  a  12,000  feet  areal  cable  is  just  being  started  from  the 
mines  to  their  cutting  area  at  Mt.  Apalan. 

There  is  also  a  notable  increase  in  the  exploitation  of  minor 
forest  products,  there  being  cut  2,000  cubic  meters  of  firewood 
over  the  amount  reported  last  year.  Charcoal,  fern  tree  and 
Christmas  tree  licenses  were  also  issued,  the  latter  being  prop- 
erly assessed  by  the  Collector  of  Internal  Revenue  during  the 
latter  part  of  the  year. 

Although  it  was  formerly  decided  to  suspend  the  establish- 
ment of  communal  forest  in  the  district,  five  communal  forests 
have  been  inspected  and  one  was  resurveyed. 

In  addition  to  the  Benguet  Consolidated  Mining  Company, 
the  Headwater  Mines  which  had  been  operated  more  or  less 
desultorily  during  the  past  years  had  also  shared  in  the  limited 
mine  timber  supply  of  the  district.  No  other  mining  concern 
had  resumed  any  active  operation  during  the  year. 

The  number  of  caifigin  permits  issued  during  the  year  shows 
an  increase  of  173  over  the  number  granted  in  1920.  Twenty- 
seven  illegal  caingins  were  detected  but  the  authors  of  which 
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were  warned,  it  being  their  first  offense.  The  intensive  patrol 
work  carried  on  by  guards  is  giving  satisfactory  results  in 
the  decrease  of  forest  violations  within  the  confines  of  the  Baguio 
forests. 

The  fire  season  this  year  has  not  been  as  severe  as  in  past 
years.  There  were  reported  47  fires,  the  biggest  of  which  is 
11  hectares  in  extent,  the  rest  being  from  one-fourth  of  a  hectare 
to  4  hectares.  The  total  number  of  seedlings  destroyed  and 
poles  killed  or  injured  has  come  close  to  15,000.  The  fire  protec- 
tion system  has  been  revised  so  as  to  enable  the  firewarden 
to  go  to  the  scene  of  the  fire  with  the  least  possible  delay. 
A  motorcycle  has  been  provided  for  the  purpose  and  the  in- 
dications are  that  satisfactory  results  were  obtained. 

District  No.  U:  Headquarters,  Dagupan,  Pangasinan. — Prov- 
inces: Nueva  Ecija,  Nueva  Vizcaya,  Pangasinan,  Tarlac,  and  La 
Union  (southern  part).    Area:  8,718  square  miles. 

The  timber  market  in  the  district  has  been  greatly  depressed 
by  abnormal  conditions  that  prices,  as  well  as  wood  operations, 
had  been  considerably  decreased.  The  proposed  purchase  of 
modern  machinery  from  the  States  by  one  licensee  has  been  post- 
poned indefinitely.  The  four  sawmills  in  the  district  had  been 
run  intermittently  during  the  year.  On  the  other  hand,  minor 
products  such  as  firewood,  camanchili  bark,  buri,  rattan,  etc., 
commanded  better  prices  than  those  of  last  year. 

The  policy  of  prohibiting  the  exportation  of  timber  cut  within 
Pangasinan  was  raised  this  year,  in  view  of  the  fact  that  illicit 
exportation  has  been  rampant  and  it  was  not  possible,  with 
the  limited  personnel,  to  check  the  practice. 

Auxiliary  invoices  covering  f*2,479  from  licensees  and  K>,383 
from  non-licensees  in  the  form  of  forest  charges  were  sent  out 
for  collection  during  the  year  for  forest  violations.  Thirty-nine 
illegal  caingins  were  detected,  six  of  which  were  already  brought 
to  court  resulting  into  conviction.  Of  the  thirty-three  cases, 
the  authors  voluntarily  offered  to  pay  the  forest  charges  of  tim- 
ber destroyed  and  to  plant  Ipil-ipil  seeds  on  the  area  before 
abandoning  the  same. 

The  examination  of  areas  applied  for  fishponds  and  pastures 
formed  an  important  work  in  the  district.  There  are  of  record 
63  fishpond  and  26  pasture  applications  received,  most  of  which 
are  as  yet  pending  due  to  shortage  of  men. 

The  prevalent  unsatisfactory  silvicultural  condition  of  the 
forest  throughout  the  district  remains   unchanged.    TMs  is 
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applied  equally  to  the  timber  land  as  well  as  to  mangrove  swamps. 
Unless  a  reasonable  increase  in  the  personnel  is  given,  nothing 
can  be  done  to  remedy  the  situation. 

Reforestation  experiment  with  planting  of  Ipil-ipil  has  been 
begun  in  Mangatarem,  Pangasinan.  Some  38  liters  of  Ipil-ipil 
seeds  have  been  broadcasted  during  August  of  this  year  on  four 
hectares  of  Government  land. 

The  following  interesting  resorts  and  mineral  springs  were 
reported  to  offer  unusual  opportunities  for  recreation  or  ex- 
ploitation: 

1.  Sual  Bay. 

2.  Rocking  Stone  at  Balincaguin,  Pangasinan. 

3.  Warm  Sulphur  Spring  of  Mangatarem,  Pangasinan. 

4.  Sulphur  Spring  of  Santo  Toraas,  La  Union. 

5.  Warm  Salt  Spring  of  Pugo,  La  Union. 

v  6.  Salt  Spring  of  Salinas,  Nueva  Vizcaya,     (Salinas  Forest  Reserve). 

District  No.  5:  Headquarters,  Los  Banos,  Laguna. — Provinces: 
Batangas,  Laguna,  Marinduque,  and  Tayabas.  Area:  6,184.9 
square  miles. 

No  very  great  change  has  been  noted  in  the  lumbering  activ- 
ities in  the  district  in  contrast  with  that  of  last  year.  The 
number  of  licenses  issued  had  been  decreased  in  view  of  the 
fact  that  bonds  are  now  required.  There  has  been,  however, 
a  notable  increase  in  the  number  of  minor  forest  product  licenses 
issued  especially  firewood,  rattan,  pili  resin,  etc. 

Some  84  licensees  committed  violations  of  a  minor  character 
involving  forest  charges  in  the  sum  of  ^1,837.35.  Three  hun- 
dred and  sixty-one  violations  of  non-licensees  were  reported, 
the  charges  including  surcharges  being  W,087.63.  Eighty- 
one  illegal  caingins  were  also  reported  in  which  forest  prod- 
ucts were  destroyed,  the  forest  charges  on  which  amounts  to 
¥7,635.75. 

A  small  sawmill  has  been  established  in  Santa  Cruz,  Laguna, 
during  the  year.  The  sawmills  in  Calauag  and  Kabibihan  had 
been  operating  steadily,  in  spite  of  business  depression  every- 
where. 

The  land  classification  of  a  portion  of  the  Province  of  Tayabas 
was  carried  on  by  members  of  the  Division  of  Forest  Lands 
and  Maps  and  local  officers  have  aided  in  the  work.  It  is 
recommended  that  isolated  mountain  ranges  in  Batangas  and 
Tayabas  be  surveyed  and  reserved  promptly.  Mt.  Macolot  on 
the  shore  of  Lake  Taal,  Mt.  Lobo,  and  Mt.  Malapufio  or  Malaraya 
need  special  attention. 
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District  No.  6:  Headquarters,  Naga,  Camarines  Sur. — Prov- 
inces: Camarines  Norte,  Camarines  Sur,  Albay,  Sorsogon,  and 
Catanduanes.    Area:  6,665.5  square  miles. 

The  lumbering  industry  throughout  the  district  had  been  more 
or  less  dull  and  business  in  minor  products  of  all  sorts  had 
been  paralyzed  due  to  the  monetary  crisis.  The  big  licensees 
had  kept  up  with  their  wood  operation  throughout  the  year,  one 
having  manufactured  an  average  of  from  5,000  to  8,000  molave 
ties  a  month  and  had  reached  15,000  during  the  month  of  May. 
These  ties  are  sold  to  the  Sugar  Centrals  of  the  Visayan  Islands 
and  the  Manila  Electric  Railroad  and  Light  Company  of  Manila. 
The  licensees  in  the  eastern  part  of  Albay  had  to  suspend  the 
manufacture  of  ties  as  the  Manila  Railroad  Company  had 
stopped  purchasing  same. 

Fifty  licenses  were  cancelled  during  the  year  for  non-use 
and  93  of  the  163  licenses  were  inspected.  There  were  reported 
73  violations  of  licensees  amounting  to  5*4,168.79  as  against  43 
and  M.,841.18  last  year,  and  242  cases  of  non-licensees  covering 
F7,688.87  as  against  327  cases  and  ¥13,621.81  of  last  year. 
Twenty-six  ordinary  minor  product  licenses  were  cancelled  and 
reduction  in  the  nupiber  of  licenses  to  434  was  observed.  A 
corresponding  decrease  of  199  in  caingin  violation  from  that  of 
last  year  is  also  noted. 

In  addition  to  the  four  sawmills  reported  last  year,  two  saw- 
mills, namely,  the  Tinalmud  sawmill  and  the  Mercedes  sawmill 
begun  operations  during  the  year.  The  Denrica  sawmill  has 
just  been  installed  and  is  under  the  charge  of  Mr.  Fred  L.  Pray, 
former  Chief,  Division  of  Forest  Management  of  this  Bureau. 

The  opening  of  the  Tabaco-Manila  Railroad  line  via  Pamplona, 
Pasacao,  and  Aloneros  last  October,  greatly  aided  the  facility 
of  transportation  in  the  district.  The  transfer  of  Paracale 
Forest  Station  to  Mercedes,  Camarines  Norte,  has  proven  to 
be  satisfactory. 

District  No.  7:  Headquarters,  IlottO,  lloilo. — Provinces:  Anti- 
que, Capiz,  lloilo,  and  Occidental  Negros.  Area :  8,332.9  square 
miles. 

A  few  of  the  big  lumber  dealers  were  able  to  report  a  fair 
showing  in  sales  during  the  year.  The  majority  of  the  licensees 
of  timber  and  minor  products  have,  however,  been  affected  by 
the  financial  crisis  and  the  abrupt  reduction  of  prices  by  almost 
50  per  cent.  The  demand  of  lumber  and  ties  for  the  sugar 
centrals  was  greatly  curtailed  due  in  part  to  the  dull  market 
and  also  to  certain  irregularities  in  the  sales  of  ties  on  the 
part  of  some  dealers.    Soft  wood  species  were  represented  to 
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be  of  the  first  or  second  group  to  the  great  detriment  of  the 
interested  parties. 

There  has  been  a  notable  decrease  in  forest  violations  among 
licensees  and  non-licensees.  Invoices  prepared  against  the 
former  amounts  to  ^4,275.45  and  the  latter  M.0,715.21.  Caiiigin 
violations  had  also  decreased  by  50  per  cent.  The  prosecution 
for  criminal  offense  of  illegal  cutters  have  been  tried  in  the 
district  and  had  proved  effective. 

Among  the  most  important  work  of  the  district  is  the  in- 
spection of  mangrove  swamp  areas  for  fishpond  purposes.  Sev- 
eral questions  on  the  ownership  of  old  fishponds  as  well  as 
to  whose  jurisdiction  they  properly  belong  were  brought  up 
and  the  Bureau  should  be  prepared  for  the  opposition  of  the 
registration  of  public  property.  This  step  is  necessary  in  order 
to  be  able  to  conserve  and  restock  the  overcut  mangrove  swamps 
in  the  district. 

District  No.  8:  Headquarters,  Zamboanga,  Zamboanga. — Prov- 
inces: Cotabato,  Davao,  Jolo,  and  Zamboanga  (except  Dapitan 
and  Dipolog).    Area:  22,576  square  miles. 

Lumbering  in  the  district  was  doing  fairly  well  in  the  early 
part  of  the  year  but  when  the  financial  crisis  which  today  affects 
the  world  markets  was  felt  in  the  Islands,  licensees  and  mill 
operators  were  forced  to  suspend  their  operations.  The  low 
price  of  abaca  and  copra,  the  principal  products  in  the  district, 
has  also  greatly  affected  the  local  lumber  business. 

Statistics  in  the  report  show  that  3  per  cent  of  the  total  out- 
put of  licensees  and  mill  operators  was  shipped  to  foreign 
countries,  64  per  cent  to  Manila,  19  per  cent  to  Cebu,  7  per  cent 
to  Zamboanga,  1  per  cent  to  Dumaguete,  3  per  cent  to  other 
ports,  and  3  per  cent  was  used  locally. 

A  short  reconnaissance  of  the  area  under  ordinary  timber 
licenses  of  Mindanao  Lumber  Company  in  Margosatubig,  Zam- 
boanga, and  the  Port  Lebak  Lumber  Company  in  Lebak,  Cota- 
bato, was  made  during  the  year.  All  concessions  and  one-third 
of  the  small  license  areas  were  inspected.  Very  little  activity 
of  holders  of  small  licenses  was  reported. 

There  was  very  little  demand  for  gutta-percha,  almaciga, 
and  beeswax.  Rattan  operation  is  practically  at  a  standstill. 
But  the  local  market  for  firewood  and  tanbark  was  fairly  active. 

The  Hercules  Lumber  Company  had  a  contract  to  fill  timber 
demands  of  the  Quartermaster,  U.  S.  A.,  and  also  a  million 
board  feet  to  a  firm  in  China.  The  company  expects  to  put 
up  another  mill  next  year  to  double  the  output.    The  Basilan 
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Lumber  Company,  the  Mindanao  Lumber  Company,  the  Port 
Banga  Mill,  the  Port  Lebak  Company,  the  Flecha  Point  Mill 
as  well  as  the  other  sawmills  of  smaller  capacity  suspended 
operations  at  different  months  during  the  year.  Only  the  Olu- 
tanga,  aside  from  the  Hercules  Lumber  Company  had  operated 
continuously. 

Only  18  caingin  cases  were  reported  to  the  Provincial  Fiscal 
or  Justice  of  the  Peace  amounting  to  Pl,354.11,  and  all  are  by 
Christian  violators.  One  thousand  three  hundred  and  seven 
caingin  permits  were  granted — the  increase  being  due  to  the 
paralyzation  of  the  hemp  industry.  Collective  caingin  permits 
were  also  issued  during  the  year. 

The  Hydnocarpus  species,  the  fruit  of  which  is  the  source 
of  chaulmoogra  oil  for  the  cure  of  leprosy,  is  found  to  be  in 
abundance  in  Basilan.  An  effort  will  be  made  to  collect  as 
many  seeds  as  possible  next  year. 

District  No.  9:  Headquarters,  Puerto  Princesa,  Palawan. — 
Province:  Palawan.    Area:  5,617  square  miles. 

There  were  51  ordinary  timber,  27  gratuitous,  and  216  ordi- 
nary minor  products  licenses  issued  in  this  district.  As  com- 
pared with  the  number  of  licenses  issued  during  the  previous 
year,  there  was  a  decrease  of  four  ordinary  timber  licenses; 
an  increase  of  12  gratuitous  lincenses  and  46  ordinary  minor 
products  licenses. 

Commercial  depression  which  prevailed  throughout  the  Islands, 
seems  to  have  but  very  little  effect  on  lumber  business  in  this 
district.  This  is  shown  by  the  fact  that  a  total  of  28,642  cubic 
meters  of  timber  was  utilized  in  this  district  according  to  the 
invoices  received  from  the  Bureau  of  Internal  Revenue,  or 
an  increase  of  3,028  cubic  meters  over  those  of  the  previous 
year.  The  same  is  true  with  the  minor  forest  products,  an 
improvement  having  been  noted  on  the  demand  for  firewood, 
tanbark,  gogo,  dyebark,  wood  oils,  and  beeswax.  This  accounts 
for  an  increase  in  the  number  of  licenses  issued  covering  sucli 
products. 

District  No.  10:  Headquarters,  Tacloban,  Leyte. — Provinces : 
Samar,  Leyte  (eastern  part),  Surigao,  and  Masbate.  Area: 
11,124.2  square  miles. 

The  lumber  business  in  the  district  was  not  seriously  affected 
by  the  monetary  crisis.  Besides  the  10  sawmills  already  in- 
stalled and  reported  in  1920,  3  others  were  established  during 
the  year.  With  the  exception  of  2,  all  the  11  mills  were  in 
operation,  6  intermittently,  and  5  continuously  throughout  tbe 
year. 
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The  lumber  market,  although  reported  to  be  dull  in  the  first 
half  of  the  year,  has  shown  a  little  improvement  from  July 
to  December.  This  is  characterized  by  the  gradual  influx  during 
this  period,  of  applications  for  timber  licenses.  The  principal 
lumber  markets  in  this  district  are  Tacloban,  Cebu,  Iloilo,  Ne- 
gros,  and  Manila. 

Masbate's  production  of  lumber,  however,  was  greatly  cur- 
tailed due  to  the  outbreak  of  rinderpest.  Its  product  composes 
of  ties  and  logs  which  are  mostly  of  molave,  macaasim,  and 
batete,  and  sold  to  Cebu,  Iloilo,  and  Negros  for  laying  out 
railroads.  Logs,  mostly  of  narra,  tindalo,  and  molave,  were 
consigned  to  Manila  and  the  rest  were  sold  to  the  mining 
companies  at  Aroroy.  These  mining  companies  also  consumed 
a  considerable  amount  of  firewood  cut  all  over  Masbate. 

As  before,  minor  forest  products  were  marketed  almpst  locally 
within  the  district.  Tacloban,  Leyte,  is  the  principal  market, 
especially  for  firewood.  The  quantity  of  rattan  and  other  vines 
for  tying  purposes  produced  during  the  year  was  greatly  re- 
duced due  to  the  weak  abaca  market  although  a  good  deal  was 
shipped  to  Carigara,  Leyte,  and  other  towns  where  it  was 
employed  mostly  for  baling  and  fishing  purposes. 

There  has  been  a  notable  increase  of  illegal  caiiigins  in  the 
district,  630  cases  having  been  reported  as  against  268  of  last 
year.  Some  789  illegal  cutting  against  352  cases  last  year 
were  reported,  the  auxiliary  invoices  covering  ■P19,944.94. 

District  No.  11:  Headquarters,  Manila. — Provinces:  Bataan, 
Bulacan,  Cavite,  Pampanga,  Rizal,  and  Zambales.  Area:  5,106.1 
square  miles. 

The  lumbering  business  throughout  the  district  had  been 
practically  paralyzed.  All  the  licensees  had  felt  the  financial 
crisis  during  the  year  and  with  the  exception  of  the  Cadwallader- 
Gibson  Lumber  Company,  their  operations  were  greatly  reduced 
if  not  definitely  closed.  The  sale  of  manufactured  bancas  had, 
however,  been  constant  in  the  eastern  part  of  Bataan  Province. 
The  proposed  installation  of  sawmills  at  various  points  had  been 
also  suspended. 

There  has  been  a  big  increase  in  the  number  of  licensees 
this  year.  In  the  course  of  the  inspection  of  cutting  areas  some 
228  licensees  were  found  to  have  committed  minor  violations 
and  were  imposed  forest  charges  in  the  amount  of  ^5,927.07. 
Some  699  non-licensees  were  detected  cutting  forest  products 
valued  at  ^9,062.68  in  Government  charges.  Of  the  117  illegal 
caingins  detected,  78  were  already  acted  upon  at  the  close  of 
the  fiscal  year. 
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It  is  recommended  that  holders  of  long  term  concessions  be 
required  to  replant  cut-over  and  abandoned  areas  with  desirable 
tree  species,  such  as  yacal,  narra,  teak,  etc. 

District  No.  12:  Headquarters,  Calapan,  Mindoro. — Province: 
Mindoro.    Area:  3,981.6  square  miles. 

There  has  been  a  considerable  decrease  of  timber  cut  during 
the  year  due  to  the  present  business  depression.  A  conservative 
estimate  places  60  per  cent  of  the  timber  cut  last  year  as  still 
lying  in  the  forest  without  being  transported.  It  is  feared 
that  unless  the  local  market  is  improved,  the  same  will  be  a 
total  loss. 

There  has,  however,  been  a  notable  increase  in  the  number 
of  minor  product  licenses  granted  during  the  year.  There  had 
been  a  constant,  although  limited  demand  for  firewood,  tanbark, 
rattan,  almaciga,  buri,  diliman,  and  gogo,  all  of  which  find  a 
ready  market  in  Manila  and  other  trade  centers  at  slightly 
reduced  prices. 

There  has  been  noted  less  violation  in  the  cutting  areas  this 
year  than  last  year.  There  is,  however,  a  gradually  increasing 
cogonal  area  due  to  the  practice  of  homesteaders  to  abandon 
their  areas  and  converting  the  same  to  grazing  land.  Only  two 
illegal  caingins  were  detected  during  the  year. 

Only  seven  parcels  of  communal  forests  were  inspected  and 
established  during  the  year. 

District  2Sfo.  13:  Headquarters,  Cebu,  Cebu. — Provinces: 
Agusan,  Bohol,  Bukidnon,  Cebu,  Leyte  (western  part),  Misamis, 
Negros  Oriental,  and  Zamboanga  (northern  part).  Area: 
20,531  square  miles. 

The  lumber  industry  in  the  district  has  been  at  a  standstill. 
All  over,  licensees  and  sawmill  operators  had  closed  and  stopped 
operations  due  to  the  financial  crisis.  Ties  and  poles  have, 
however,  been  in  demand  at  the  sugar  centrals. 

A  reconnaissance  of  the  coal  mining  region  embracing  the 
watershed  of  Manga  River,  north  of  the  Talisay-Minglanilla 
Forest  Reserve  as  far  as  Danao,  Cebu,  was  made  on  March, 
1921.  A  big  tract  of  land  had  been  proclaimed  alienable  and 
disposable  under  Act  No.  2874  in  the  municipality  of  Ormoc, 
Leyte. 

More  interest  is  being  taken  on  leases  of  mangrove  forest, 
92  applications  being  of  record  in  the  district  office,  76  of 
which  have  already  been  acted  upon. 

There  is  an  increase  of  478  caingin  permits  over  the  number 
issued  last  year.    Two  hundred  eight  caingin  violations  were 
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reported  156  of  which  were  convicted,  14  acquitted  and  6  forest 
charges  collected;  or  an  increase  of  over  100  per  cent  in  caingin 
violation.  This  is  due  to  the  declaring  of  public  land  as  private 
property  for  taxation  purposes  and  erroneous  propaganda  by 
some  local  officials. 

Several  cogon  fires  occurred  within  the  Talisay-Minglanilla 
Forest  Reserve,  destroying  600  baguilumbang  and  a  few  teak. 
Some  75  trees  were  also  cut  by  a  caiiiginero  within  the  plantation. 

DIVISION   OF  INVESTIGATION 
RECONNAISSANCE 

The  reconnaissance  carried  on  during  the  year  by  this  Divi- 
sion was  confined  to  the  Makiling  National  Botanic  Garden. 
The  class  of  1922  spent  the  months  of  April  and  May  in  inten- 
sive reconnaissance  on  four  blocks  adjacent  to  the  school. 
Practically  the  entire  area  from  the  peak  to  the  northern 
boundary  line  between  Cambontoc  creek  and  the  Military  reser- 
vation was  mapped  and  a  timber  estimate  made.  Considerable 
information  of  value  was  obtained  and  this  will  serve  as  the 
basis  of  a  working  plan  for  the  garden. 

Topographic  and  vegetative  maps  have  been  prepared  for  the 
entire  area  and  also  for  each  of  the  four  blocks  into  which  the 
area  was  divided,  the  scale  of  these  maps  being  1 : 5,000  and  the 
contour  interval  10  meters.  These  maps  are  the  most  accurate 
that  have  been  prepared  for  the  mountain  and  will  serve  as  a 
basis  for  intensive  management  in  the  future.  Stand  tables 
have  also  been  prepared  for  each  block  showing  the  number  of 
trees  and  volume  by  diameter  classes  for  each  species  in  the 
1st,  2nd,  3rd,  and  4th  groups.  The  work  was  conducted  as 
follows: 

(a)  Boundary  surveys  were  run  for  each  block  by  the  use 
of  compass,  chain,  and  Abney  Hand  Level. 

(6)  The  blocks  were  mapped  and  estimated  by  parallel  strips 
200  meters  apart  running  from  the  northern  boundary  of  the 
forest.  Elevations  and  bearing  were  taken  at  all  topographic 
features  on  each  strip.  Notes  were  also  taken  regarding  vege- 
tation, soil,  cultivated  areas,  trails,  etc.  Stand  tables  were 
then  prepared  for  each  strip  and  the  figures  in  these  tables 
combined  to  form  a  table  showing  the  total  amount  of  timber 
standing  on  the  strips  surveyed  in  each  block.  These  figures 
were  then  divided  by  the  total  number  of  hectares  esti- 
mated thus  giving  a  final  stand  table  showing  the  stand  on  the 
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average  hectares.  From  this  final  stand  table  other  tables  will 
be  made  showing  the  total  stand  in  each  block.  About  10  per 
cent  of  the  area  of  each  block  was  estimated. 

The  results  of  this  reconnaissance  will  be  submitted  in  a 
separate  report  as  soon  as  all  computations  and  maps  are  finished. 

The  class  of  1922  showed  exceptional  ability  in  this  work  and 
a  considerable  larger  area  was  completed  than  was  at  first 
thought  possible.  Unless  other  work  of  more  importance  arises 
in  1922  it  is  intended  to  continue  the  reconnaissance  in  the 
Botanic  Garden,  extending  through  the  Dampalit  region  and 
the  Calamba  Estate  and  possibly  the  Santo  Tomas  area.  If 
this  work  can  be  finished  in  1922  the  area  remaining  on  the 
southern  side  of  Mt.  Makiling  can  be  completed  in  1923,  thus 
giving  complete  information  and  maps  of  the  entire  area.  A 
full  report  of  forest  conditions  will  be  prepared  when  the  work 
has  been  finished. 

DENDROLOGY 

All  the  work  done  in  this  subject  was  in  connection  with  the 
instruction  given  in  the  Forest  School.  All  available  data  is 
being  collected  in  order  that  the  records  may  be  brought  up 
to  date  and  obsolete  names  eliminated  and  proper  common  and 
scientific  names  recorded  for  all  tree  species  in  the  Philippine 
Islands.  The  following  lists  are  being  checked  and  brought  up 
to  date : 

1.  Check  list  of  the  ferns  and  flowering  plants  of  the  Makiling 
Region. 

2.  Check  list  of  woody  plants  of  the  Philippines  in  their 
family  order. 

3.  Alphabetical  list  of  all  common  names  of  woody  plants 
of  the  Philippines. 

Additional  collections  for  the  Forest  School  herbarium  were 
made  and  considerable  material  obtained  from  the  Manila 
Office.  At  present  we  have  on  hand  2,528  botanical  specimens 
representing  114  families,  490  genera,  and  1,069  species. 

UTILIZATION 

a.  Lumbering: 

No  work  of  an  investigative  nature  was  done  this  year  in 
lumbering  due  to  lack  of  personnel  and  funds. 

During  January,  the  class  of  1921  visited  the  lumbering  ope- 
rations of  the  Cadwallader-^Gibson  Lumber  Company  at  Limay, 
Bataan,  in  connection  with  the  course  in  Forest  Engineering  IV. 
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b.  Minor  Forest  Products: 

(1)  Mangrove  Swamps — 

The  study  as  outlined  and  used  in  1920,  was  continued 

this  year. 
(a)  A  volume  table  based  on  145  trees  was  prepared. 
(6)  The  per  cent  of  solid  wood  in  stacks  of  round  and 
split  firewood  was  determined. 

(2)  Rattan — 

Various  species  of  rattan  are  being  studied  in  order  to  deter- 
mine their  character  and  qualities  for  various  uses.  Studies 
are  also  being  made  to  determine  the  most  efficient  method  of 
reproduction. 

(3)  Charcoal — 

Two  charcoal  kilns  were  constructed  near  the  Forest  School, 
one  having  a  capacity  of  1£  cubic  meters  of  wood  and  the 
other  5  cubic  meters.  The  small  kiln  produces  from  5  to  7 
sacks  of  charcoal  and  the  larger  about  25  sacks.  It  may  be 
noted  that  the  large  kiln  is  more  efficient  in  producing  charcoal 
than  the  smaller  one,  although  the  latter  is  more  satisfactory 
for  experimental  purposes.  These  kilns  were  constructed  by 
two  Japanese  laborers  who  were  skilled  in  charcoal  manufac- 
ture. To  date,  there  have  been  two  charges  in  the  large  kiln 
and  six  in  the  small.  The  increasing  demand  for  charcoal  for 
various  uses  has  led  to  the  starting  of  this  work  inasmuch  as 
very  little  is  known  of  the  properties  of  the  charcoal  of  various 
Philippine  tree  species.  Charcoal  obtained  from  known  species 
is  at  present  being  analyzed  by  the  Department  of  Organic 
Chemistry,  College  of  Agriculture,  under  the  direction  of  Dr. 
M.  L.  Roxas.  Charcoal  from  identified  trees  will  also  be  sent 
to  various  firms  in  Manila,  which  use  charcoal,  particularly 
those  companies  that  use  producer  gas  in  internal  combustion 
engines.  It  is  also  planned  to  send  material  to  the  Forest  Pro- 
ducts Laboratory  at  Madison,  Wisconsin,  to  determine  whether 
any  of  this  charcoal  will  be  of  value  in  certain  of  the  industries 
of  the  United  States. 

(4)  Other  Products — 

Collections  and  data  are  also  being  gathered  on  other  miscel- 
laneous products,  such  as  gums,  resins,  oils,  etc.  Some  analyses 
have  already  been  made  of  these  materials  at  the  College  of 
Agriculture  under  the  direction  of  the  department  mentioned 
above.    There  is  considerable  information  yet  to  be  obtained 
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on  the  uses  of  various  minor  forest  products  and  this  work 
requires  urgent  attention  due  to  its  importance. 

Volumes  I  and  II  of  Bulletin  22,  Minor  Forest  Products  have 
already  been  published  and  Volume  III,  which  is  the  last  of 
this  series,  is  now  in  press. 

ENGINEERING 

The  engineering  work  laid  out  in  1920  was  continued  this 
year.     The  following  work  has  been  done: 

(a)  New  topographic  and  type  maps  of  a  portion  of  the  Maki- 
ling  National  Botanic  Garden.  These  were  made  in  connection 
with  the  reconnaissance  mentioned  on  page  27. 

(6)  Additional  bench  marks  were  established  on  various  parts 
of  the  Forest  School  grounds  and  on  Mt.  Makiling. 

(c)  Differential  leveling  was  continued  along  the  main  trails 
on  the  mountain  thus  checking  former  elevations  obtained  by 
the  Abney  Hand  Level. 

(d)  The  preliminary  location  of  a  trail  from  the  first  peak 
to  the  second  peak  was  made  and  also  of  a  new  trail  from  the 
Forest  School  to  the  Mud-Spring. 

(e)  Office  work  was  as  follows: 

(1)  Reduction  table  for  Abney  Level  and  chain  show- 

ing horizontal  distance  and  difference  in  eleva- 
tion. 

(2)  Diagram  for  obtaining  the  difference  in  elevations 

from  vertical  angle  and  horizontal  distance. 
Also  another  diagram  for  vertical  angle  and 
slope  distances. 

(3)  Complete  plane  table  map  of  the  Forest  School 

(4)  Forest  map  of  the  Lobo  region. 

WOOD  TECHNOLOGY 

a.  Durability  teat: 

The  woods  in  the  durability  test  were  examined  again.  This 
test  is  still  in  progress  and  those  which  were  still  sound  consist- 
ing principally  of  molave,  yacaJ,  ipil,  acle,  narra,  narig,  man- 
gachapuy,  treated  hand  specimens,  regular  durability  test  pieces 
from  Lamao,  Bataan  and  all  American  specimens  in  Series  C 
were  buried  again  for  further  study  next  year. 

b.  Wood  collections: 

The  wood  collection  was  increased  this  year  by  a  large  num- 
ber of  specimens  from  the  Bureau  including  many  foreign  hand 
specimens.  At  present  we  have  on  hand  1,281  hand  specimens 
of  Philippine  wood  and  480  foreign  specimens. 
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FOREST  MANAGEMENT    (INCLUDING  MENSURATION) 

a.  Growth  studies: 

The  annual  measurement  of  590  trees,  comprising  the  eight 
principal  species  found  in  the  Makiling  National  Botanic 
Garden,  was  taken  in  May  and  June.  Growth  figures  were 
computed  although  no  separate  report  was  rendered.  Results 
so  far  obtained  indicate  a  growth  per  cent  as  follows: 

Species.  Per  cent. 

White  lauan   ., 2.61 

Taluto  ...- 1.96 

Gttijo    ...... 1.79 

Amugi8  - * 1.64 

Tamayuan 1.16 

Katmon    * : 72 

Camagon    _ ♦ 62 

Dung"on 52 

Average    1.38 

The  annual  measurement  of  all  trees  in  the  plantations  was 
continued  also.  Valuable  information  is  now  at  hand  on  the 
growth  in  early  life  of  various  commercial  species. 

b.  Working  plans: 

The  data  secured  during  the  reconnaissance  held  in  the  last 
dry  season  is  complete  enough  to  serve  as  the  basis  for  an 
intensive  working  plan  of  a  portion  of  the  Botanic  Garden. 
Four  blocks  have  been  covered  and  topographic  and  type  maps, 
stand  tables,  forest  and  soil  description,  etc.,  are  now  available. 
In  addition  the  Puting  Lupa  Block  has  been  divided  into  ten 
compartments  and  an  intensive  study  of  each  compartment 
is  made. 

SILVICULTURE 
a.  Reforestation: 

During  the  year  1921,  no  planting  was  done  in  the  reforesta- 
tion plots  established  in  previous  years  due  to  the  lack  of 
available  funds.  It  was,  however,  possible  to  make  an  inspec- 
tion of  some  of  the  plots  in  the  Provinces  of  Ilocos  Sur,  Ilocos 
Norte,  and  Zambales,  for  the  purpose  of  determining  possible 
extension  and  improvement  work  to  be  done  in  the  future. 
During  this  inspection,  it  was  noted  that  the  problem  of  re- 
foresting the  cogon  areas  is  solved  only  by  affording  proper 
protection  from  fires  and  grazing.  Until  the  areas  planted  are 
given  proper  care,  very  little  or  no  success  can  be  expected  from 
this  work. 
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(1)  Ilocos  Reforestation — 

The  plots  visited  during  the  year  were  those  at  Laoag,  Sarrat, 
Santo  Domingo,  Vigan,  Santa,  and  Santa  Maria.  Those  not 
inspected  were  Pasuquin,  Batac,  Paoay,  Sinait,  and  Lidlidda. 
The  failure  to  inspect  all  of  the  plots  was  due  to  their  inacces- 
sibility during  the  rainy  season. 

In  general,  the  plots  are  in  good  condition,  considering  the 
fact  that  they  were  not  given  proper  protection  from  fire  and 
grazing.  Some  of  the  ipil-ipil  plants  have  already  reached  the 
height  of  about  five  meters  and  are  bearing  fruit.  It  is  be- 
lieved that  in  about  five  years9  time  the  plots  at  Laoag  and 
Sarrat  will  be  completely  covered  with  ipil-ipil. 

The  nurseries  at  Caniaw  and  at  Santa  are  in  a  satisfactory 
condition.  In  both  of  these  there  are  approximately  5,000 
seedlings  and  transplants  of  narra,  palomaria  de  la  playa,  ipil, 
teak,  and  molave  ready  for  next  year's  planting. 

Undoubtedly  the  crying  need  of  the  region  is  for  timber  and 
firewood.  The  economic  condition  of  the  people  as  regards  to 
their  timber  supply  is  going  from  bad  to  worse.  They  are 
practically  facing  a  timber  famine.  The  reforestation  of  the 
Ilocos  region  is,  therefore,  a  great  economic  problem  that  the 
Government  should  handle  immediately. 

The  most  urgent  needs  of  the  project  are: 

(a)  Proper  protection  from  fire  and  grazing. 

(6)  Close  supervision  of  the  work.  This  needs  a  man  espe- 
cially detailed  for  the  work. 

(c)  Establishment  of  a  nursery  at  Laoag. 

(2)  Zambales  Reforestation — 

Three  of  the  four  plots  established  in  the  Province  of  Zam- 
bales were  inspected.  The  plots  of  the  towns  of  San  Narciso 
and  San  Antonio  have  been  burned  over  and  grazed  resulting 
in  a  total  failure.  The  plots  of  San  Felipe  had  about  75  per 
cent  success.  Some  of  the  plants  were  about  two  meters  tall 
and  bearing  fruit.  A  nursery  is  needed  in  San  Felipe.  Proper 
protection  of  the  areas  planted  is  the  most  urgent  need  of  the 
project. 

(3)  Cebu  Reforestation — 

No  work  has  been  done  in  the  reforestation  of  the  Talisay- 
Minglanilla  Forest  Reserve.  Not  even  one  guard  has  been  em- 
ployed to  patrol  the  area,  on  account  of  the  lack  of  funds.  This 
has  proven  to  be  a  mistake  as  squatters  are  beginning  to  clear 
off  young  molave  trees. 
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(4)  ML  Arayat  Reforestation — 

A  small  amount  of  teak  seed  was  planted  by  the  caingineros 
in  their  clearings  on  the  mountain,  but  the  planting  was  almost 
a  total  failure.  The  necessity  of  reforesting  the  cogonal  areas 
of  Mt.  Arayat  has  been  emphasized  in  previous  reports. 

(5)  Cotabato  Reforestation — 

No  Work  has  been  done  this  year  on  account  of  the  lack  of 
funds.    It  is  planned  to  renew  the  project  next  year. 

(6)  Corregidor  Reforestation — 

With  the  cooperation  of  the  military  authorities,  the  work 
in  Corregidor  was  started  on  June  16,  1921.  The  work  accom- 
plished consisted  of  the  preparation  of  an  outline  of  a  plan 
to  carry  out  the  planting  project;  the  establishment  of  a  nur- 
sery* one  hectare  in  area;  teaching  a  short  course  in  forestry 
at  the  vocational  school;  planting;  and  the  marking  and  iden- 
tification of  trees  along  the  main  road  and  around  the  officers9 
quarters.  After  putting  the  project  in  good  running  order,  it 
was  left  with  the  military  authorities  for  continuation. 

(7)  Makiling  Reforestation — 

There  was  comparatively  little  work  done  this  year  due  to 
the  lack  of  transplants,  there  being  only  14,149  plants  and  1£ 
gunny  sacks  of  seeds  planted  on  the  caingins.  The  percentage 
of  success  is  low  due  to  the  lack  of  funds  for  labor  to  perform 
the  planting  efficiently,  coupled  with  the  lack  of  a  trained  man 
to  supervise  it. 

(8)  Summary  of  Reforestations- 
All  of  the  projects  enumerated  above  are  unfinished  and  they 

should  be  carried  on  next  year.  Urgent  pending  projects  to 
be  carried  out  next  year  are  the  following  arranged  in  the 
order  of  importance: 

(a)  Establishment  of  forest  nurseries  at  San  Felipe  and  San  Antonio, 
Zambales. 

(©)  Establishment  of  a  forest  nursery  at  Laoag,  Ilocos  Norte, 

(c)  Establishment  of  reforestation  plots  in  La  Union. 

(d)  Planting  in  the  Salinas  Forest  Reserve,  Nueva  Vizcaya. 

(e)  Inspection  of  the  proposed  reforestation  area  near  Bamban,  Tarlae. 
(/)  Inspection  of  the  Jolo  Teak  Reservation. 

(g)  Inspection  of  the  Cagayan  Valley  for  reforestation. 

(h)  Inspection  of  the  Friar  Lands  at  Sucat,  Rizal. 

Other  projects  which  will  require  attention  within  the  next 
few  years  are: 

(a)  Reforestation  of  the  Agno  River  watershed  to  prevent 
erosion  and  excessive  run-off. 
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(6)  Reforestation  along  the  Lagnas  River  in  Tayabas  where 
floods  annually  cause  numerous  washouts  and  much  destruction 
of  property. 

In  conclusion,  it  may  be  stated  that  next  to  the  actual  admi- 
nistration of  the  Philippine  forest,  reforestation  is  the  most 
important  single  problem  with  which  we  have  to  deal  and  there- 
fore requires  immediate  attention  and  large  appropriations  for 
the  work. 

b.  Nursery: 

As  mentioned  in  the  1920  report  the  nursery  was  moved  from 
the  old  site  near  the  Foxworthy  cottage  to  a  location  nearer 
the  school.  It  is  situated  in  Hectares  D  and  F.  This  area  has 
been  improved  considerably  during  the  past  year  by  additional 
plantings,  the  construction  of  a  nursery  house  and  the  installa- 
tion of  a  pipe  line  to  all  parts  of  the  area.  Cement  culverts 
were  constructed  in  necessary  places. 

c.  Arboretum: 

New  plantings  are  being  made  in  the  arboretum  from  time  to 
time  as  material  becomes  available. 

d.  Reproduction  Studies: 

The  reproduction  plots  established  in  the  logged  over  areas 
of  the  Cadwallader-Gibson  Lumber  Company  in  Bataan  were 
inspected  in  January.  Six  of  these  plots  were  established  in 
1913  and  the  rest  in  succeeding  years.  There  are  thirteen  plots 
and  all  were  found. 

e.  Seed  Collection  and  Distribution: 

.  More  seed  was  received  this  year  than  in  1920.  Considerable 
amount  was  collected  here  by  the  students,  guards,  and  laborers 
and  numerous  consignments  were  received  from  the  field  force. 
Large  quantities  of  teak  and  baguilumbang  were  also  received. 
The  field  force  is  to  be  complimented  for  its  cooperation  in 
furnishing  the  seed.  However,  we  are  still  unable  to  meet  the 
demands  made  upon  us  for  seed  and  will  require  considerable 
more  in  1922  than  we  have  in  the  past  year. 

During  the  year,  3,044  liters  of  seed  of  various  species  were 
received  here,  3,012  liters  from  the  Philippines,  and  32  liters 
from  foreign  countries. 

The  following  is  of  great  interest: 

Two  lots  of  seeds,  one  of  Hydnocarpus  hutchinsonii  and  the 
other  of  Hydnocarpus  anthelmintica  (family  Tiaceae)  were  re- 
ceived, the  former  from  Basilan  Island  and  the  latter  from 
the  "Jardin  Botanique"  of  Saigon,  China.    Seeds  of  these  spe- 
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cies  yield  a  very  excellent  substitute  for  chaulmoogra  oil  which 
is  used  in  the  treatment  of  leprosy. 

The  following  quantities  of  tree  seed  were  distributed  during 
the  year  : 

Specie  Destination.  g~£j 

Ipil-ipil  Pangasinan 242 

Do  - Pampanga    140 

•  Do Bureau  of  Forestry,  Manila 30 

Do  «. Bulacan    60 

Teak  ,. Ilocos   Sur  ,. 80 

Do Makiling  reforestation 80 

Palms  Fort  Myers,  Florida 39 

Various  species  « Corregidor  reforestation 1,210 

Miscellaneous Numerous  destinations  27 


Total , 1,908 

f.  Plant  Accessions  and  Distribution; 
Approximately  7,100  plants  were  received  during  the  year, 
representing  over  50  species.     These  were  obtained  from  the 
following  sources: 

Plants. 

Forest  Nursery,  Baguio 100 

College  of  Agriculture 600 

Bureau    of    Agriculture 6,500 


Total    7,100 

Most  of  these  were  redistributed  to  various  places  for  plant- 
ing, especially  to  Corregidor  Island. 

During  the  year,  about  35,950  plants  including  timber  and 
ornamental  tree  species,  bamboo,  palms,  vines,  and  herbs  were 
distributed  as  follows: 

Destination.  Number. 

Corregidor  Island  reforestation 17,000 

Caniacao  Hospital    (Cavite   Naval   Yard) 500 

Camp   Stotsenberg. 50 

Schools    (Arbor  Day) 85 

Oriental  Negros  25 

Makiling  reforestation  14, 160 

College  of  Agriculture 60 

Manila    (Conservation  League) 80 

Miscellaneous     4,000 

With  our  increased  nursery  facilities  we  will  probably  be  able 
to  furnish  more  plants  during  1922. 

g.  Plantations: 

No  new  plantations  were  established  here  during  the  past 
year  due  to  lack  of  funds  and  labor. 
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h.  Cost  Records: 
The  cost  records  of  seed  collection  and  planting  are  still  being 
kept  up  to  date  as  they  furnish  valuable  information  in  regard 
to  collection,  soil  preparation,  planting,  etc.,  which  will  be  of 
value  in  reforestation. 

i.  Studies: 

In  addition  to  the  various  studies  mentioned  under  othter 
headings  in  this  report,  work  has  been  started  on  a  complete 
silvicultural  investigation  of  several  commercial  timber  species, 
as  follows :  teak,  molave,  narra,  yacal,  and  lumbang.  This  will 
be  continued  throughout  the  year  1922  and  additional  species 
taken  up.  Some  important  information  has  already  been  ob- 
tained. 

FOREST  ENTOMOLOGY 

Professor  H.  E.  Wood  worth,  of  the  College  of  Agriculture, 
has  been  conducting  research  work  in  this  subject  with  the 
assistance  of  the  ranger  personnel  of  this  Division.  Valuable 
information  has  been  secured  in  close  proximity  to  the  Forest 
School  on  insects  which  damage  timber.  Collections  have  been 
made  and  breeding  experiments  are  being  carried  on  at  present. 
Much  of  this  material  is  unknown  and  has  been  sent  to  other 
countries  such  as  Austria,  Germany,  France,  and  the  United 
States  for  identification  by  specialists  in  the  various  insect 
families. 

PUBLICATION 

As  mentioned  under  Utilization  b.  (4),  Volumes  I  and  II  of 
Bulletin  No.  22,  Minor  Forest  Products,  were  issued  this  year 
and  Vol.  Ill  is  at  present  in  press. 

No  other  publications  were  issued  this  year.  A  handbook 
for  Philippine  Forest  Rangers  is  at  present  being  prepared  and 
it  will  probably  be  ready  for  press  by  December,  1922. 

The  Division  has  considerable  information  in  its  files  which 
is  being  brought  together  and  augmented  by  new  information 
so  that  it  will  serve  as  a  basis  for  future  publications. 

The  publication  of  the  Ranger  resulted  in  the  discontinuance 
of  the  Mountain  Echo.  It  is  hoped  to  transfer  the  Echo  to 
Los  Banos  for  publication  thus  making  it  the  official  organ  of 
this  Division  and  of  the  Forest  School.  It  would  then  become 
a  medium  of  educational  value.  Also  the  ranger  force  could 
keep  in  touch  with  the  work  here  and  secure  'information  on 
various  studies  which  are  being  carried  on. 
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ADMINISTRATION 

a.  Personnel: 

The  present  force  of  this  Division  consists  of  one  Chief  of 
Division  who  is  In  Charge  of  the  Forest  School,  one  District 
Forester,  one  Forester  in  Charge  of  Silvicultural  Investigations, 
one  Forester  on  Special  work  in  Engineering,  one  Forester 
in  Charge  of  Reforestation,  three  Senior  Rangers  and  three 
Rangers  on  special  work,  one  clerk,  and  one  librarian.  Of  the 
above,  Forester  Cuzner,  Ranger  Seguerra,  and  Clerk  Aspiras 
are  recent  additions  to  the  staff. 

The  non-technical  force  consists  of  three  forest  guards,  four 
nurserymen,  and  approximately  fifteen  laborers.  The  guards 
are  used  in  the  administration  of  the  Makiling  National  Botanic 
Garden  and  for  making  collections.  The  nurserymen  are  all 
working  in  the  nursery  at  the  school. 

b.  Makiling  National  Botanic  Garden: 

The  administration  of  the  Botanic  Garden  was  transferred 
from  District  5  to  this  Division  on  April  15,  1921.  Since  then 
efforts  have  been  made  to  improve  the  forest  by  restricting 
cutting  as  much  as  possible.  The  extensive  valuation  surveys 
taken  during  the  reconnaissance  showed  the  necessity  of  stop- 
ping all  logging  except  for  designated  species  which  are  suit- 
able for  some  purposes  but  these  are  not  much  sought  after  by 
licensees  who  prefer  species  which  are  now  not  represented  on 
the  mountain  by  seed-bearing  trees. 

The  collectors  of  orchids  and  bird  nest  ferns  are  gradually  des- 
troying all  such  plants  in  the  vicinity  of  trails  but  no  adequate 
protective  measures  can  be  taken  without  more  men  to  follow 
up  and  enforce  any  regulations  which  may  be  imposed.  Students 
of  the  College  of  Agriculture  and  of  the  Forest  School  conduct 
their  collecting  work  off  the  main  trails  in  accordance  with  a 
long  established  policy  of  these  institutions. 

Hunting  has  been  prohibited  in  accordance  with  the  Executive 
Order  of  the  Governor-General  creating  the  Botanic  Garden. 
However,  some  poaching  has  been  done  due  to  lack  of  guards 
for  patrol  work. 

THE  WORK  IK  BAGUIO 

NURSERY  AND  PLANTATION 

The  work  in  the  nursery  consisted  of  preparing  seed  and 
transplating  beds,  manuring,  cleaning,  mulching,  and  making 
nursery  frames  and  seed  flats  for  the  propagating  house.    A 
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garage  for  the  motorcycle  used  in  fire-fighting  was  built  and  con- 
siderable amount  of  repair  work  was  also  done.  The  work  of 
placing  semi-permanent  labels  in  the  nursery  and  especially  in 
the  Experimental  Plantation  was  pushed  this  year  to  completion. 

The  planting  this  year  consisted  of  about  18,930  cuttings  of 
such  much  used  and  valuable  species  as  the  cypress,  camphor. 
Hydrangea,  Pyrus,  Viburnum,  etc.  The  success  of  this  year's 
planting  of  cuttings  is  only  6  per  cent. 

Several  shipments  of  foreign  seeds  including  the  valuable  and 
interesting  genera  of  Cedrela,  Daibergia,  Rhododendron,  Pista- 
eia,  Juglans,  Aleurites,  and  Cinnamomum  were  obtained,  but  in 
all  cases  the  seeds  were  old  and  failed  to  germinate.  Of  all  the 
exotic  species  from  various  sources,  a  germination  of  less  than 
5  per  cent  was  secured. 

During  the  year,  2,929  plants  were  distributed  free  of  charge, 
as  follows: 

For   city   planting 761 

For  private  parties 527 

For  other  Government  branches 346 

For  experimental  plantation 1,295 

There  are  on  hand  at  the  nursery  7,673  trees,  4,675  shrubs 
and  small  trees,  and  4,479  herbaceous  plants  for  use  in  the 
planting  season  of  1922. 

The  following  species  were  planted  in  the  plantation  this  year: 
Bignonia  catalpa,  Callistemon  salignus,  Cassia  corymbosa,  Ka- 
pok (Ceiba  pentandra),  Camphor,  Pinus  insularis,  and  Idog 
(Viburnum  odoratissinum) .  Kapok  (Ceiba  pentandra)  does 
not  promise  to  succeed  in  the  altitude  of  Baguio. 

Another  reforestation  experiment  is  that  started  at  Km.  3 
on  the  Baguio-Trinidad  Road.  Here  a  steep  hill,  totally  denuded 
and  with  bare  stones  showing  from  its  top  to  half  way  down 
its  slopes,  was  planted  up  to  Eupatorium  with  the  hope  that 
these  will  suppress  the  grass  which  is  set  on  fire  every  year. 

Of  the  species  given  in  last  year's  report,  the  Castanea, 
japonica  and  Juglans  cordiformis  are  reported  to  have  died 
and  UmbelluJLaria  calif  ornica,  the  Japanese  cherries,  and  Pithe- 
colobium  dtdce  as  doing  poorly.  All  the  others  are  in  healthy 
condition. 

FORBES  PARK 

The  addition  of  stone  benches  to  the  permanent  features  of 
Forbes  Park  was  completed  this  year. 

The  young  stands  of  pine  were  pruned  of  their  lower  branches. 

Flower  beds  were  added  this  year  to  give  interest  and  color 
to  the  scenery  but  this  was  only  possible  near  the  Forest  Station 
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where  some  degree  of  control  can  be  exercised  over  the  Park 
users. 

Some  of  the  interesting  plants  in  the  park  were  labelled  con- 
spicuously. 

The  swimming  pool  was  enlarged  and  deepened  this  year. 

The  Kiosko  at  the  picnic  grove  was  improved  in  appearance 
and  usefulness  by  the  placing  of  a  water  proof  board  roofing. 

The  200  chestnut  trees  set  in  1910  in  Forbes  Park  had  fruited 
this  year  for  the  first  time  but  due  to  the  closeness  of  the  original 
planting,  it  had  been  found  necessary  to  transplant  them  anew 
to  relieve  crowding. 

CITY  COOPERATION 

The  City  of  Baguio  appropriated  this  year  the  sum  of  ^5,000 
for  city  planting  and  maintenance. 

The  city  force  was  employed  in  watering  and  cleaning  around 
the  plants,  trimming  and  pruning  trees  in  preparation  for  the 
windy  season,  digging  up  plants  in  Forbes  Park,  and  also  in 
preparing  the  trails  and  bridges  for  the  tourist  season. 

The  District  Forester  has  cooperated  actively  with  private 
parties  who  have  signified  their  desire  to  beautify  their  home 
surroundings. 

FIRES 

The  acquisition  of  a  motorcycle  has  facilitated  the  transporta- 
tion of  fire  fighters  to  the  places  where  needed.  There  were 
44  fires  put  out  this  year  (38  last  year)  with  an  area  of  65^ 
hectares  burnt  over  while  last  year  the  area  burnt  over  aggre- 
gated 108  hectares.  The  fire  damage  has  been  reduced  to  half 
and  with  better  methods  of  fire  detection  and  reporting,  the 
damage  may  be  reduced  considerably. 

FOREST  CONSERVATION 

No  reports  of  shortage  of  firewood  and  lumber  were  received 
from  any  source  this  year. 

The  demand  for  firewood,  however,  is  larger  than  last  year's, 
making  it  imperative  that  the  plans  to  reduce  consumption  of 
firewood  be  carried  out. 

The  cutting  of  firewood  within  the  city  limits  has  been  greatly 
reduced  during  this  year,  being  only  about  1,700  cubic  meters. 

There  is  a  full  realization  of  the  lumber  and  firewood  situa^- 
tion  in  Baguio  by  other  Government  officials  specially  the  Mayor 
of  the  City.  It  is  also  gratifying  to  note  a  laudable  degree  of 
understanding  and  appreciation  of  the  Bureau's  forest  policy 
by  others  with  the  result  that  this  year  there  was  a  smaller 
number  of  requests  to  deny,  such  as  for  marking  trees  on  closed 
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areas,  far  cutting  immature  trees  and  saplings,  for  caifigins  on 
wooded  lands,  etc. 

Thus  the  Bureau  of  Forestry  has  partially  succeeded  in  avert- 
ing the  wood  crisis  in  Baguio  by  following  the  program  set 
forth  in  the  working  plan  of  the  District  Forester  for  the  Ba- 
guio Working  Circle.  But  the  augmenting  of  the  firewood  sup- 
ply by  planting  fuel  producing  trees  is  a  problem  that  remains 
to  be  solved  by  this  Bureau. 

FOREST  SCHOOL 

ENROLLMENT 

The  school  work  during  the  year  1921  started  on  January  10, 
after  the  Christmas  vacation.  The  enrollment  consisted  of 
fifteen  seniors  and  twenty-six  juniors,  four  of  the  latter  being 
British  North  Borneo  pensionados.  The  graduation  exercises 
of  the  class  of  1921,  consisted  of  a  class  day  program  held  on 
the  afternoon  of  March  18,  and  the  commencement  exercises  on 
March  19,  1921.  After  a  short  talk  by  the  Dean  of  the  Forest 
School,  diplomas  were  presented  by  Acting  Governor-General 
Yeater  with  appropriate  remarks.  Other  speakers  during  the 
commencement  exercises  were  Prof.  Cuzner,  who  was  then  at  the 
College  of  Agriculture,  and  Mr.  Justino  Seguerra,  the  Medalist, 
who  represented  the  class.  The  other  honor  men  of  the  Class 
of  1921  were  Gregorio  Zamuco,  first  honor  man  and  Jose  Makil, 
second  honor  man. 

The  school  year  1921-1922  opened  on  April  11,  with  an  en- 
rollment of  30  juniors,  who  began  their  summer  work  in  botany 
immediately  thereafter.  Of  these,  four  resigned  before  the 
opening  of  the  regular  school  year  in  June  and  four  more  were 
dropped  on  account  of  poor  scholarship.  To  fill  these  places, 
seven  students  who  had  had  Botany  I  at  the  College  of  Agri- 
culture were  enrolled.  Five  of  these  were  British  North  Bor- 
neo pensionados. 

The  senior  forestry  students  spent  the  summer  term  in  mak- 
ing a  reconnaissance  of  a  portion  of  the  Makiling  National  Bo- 
tanic Garden.  Field  work  began  on  March  29,  1921  and  ended 
on  May  14,  1921.  One  member  of  the  senior  class,  who  was 
a  Borneo  pensionado,  was  dropped  due  to  poor  work. 

At  the  end  of  the  first  semester,  two  members  of  the  junior 
class  were  dropped  for  unsatisfactory  work,  and  one  was  forced 
to  resign  due  to  poor  health.  The  enrollment  at  present  con- 
sists of  25  seniors,  two  of  whom  are  British  North  Borneo 
pensionados  and  26  juniors,  four  of  whom  are  ateo  British  North 
Borneo  pensionados.    Among  the  class  of  1923,  two  are  Igorots. 
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The  following  tabulation  shows  the  present  enrollment  by 
provinces  at  the  Forest  School. 

Cagayan 2  Bulacan 1 

Ilocos   Norte 4  Laguna    4 

Ilocoa  Sur 1  Camarines  Sur  1 

Abra  2  Albay 1 

Isabela  2  Sorsogon    2 

Mountain  Province 2  Iloilo  3 

La  Union  2  Samar  2 

Pangaainan  6  Leyte    3 

Nueva  Ecija 1  Cebu   2 

Tarlac  3  Surigao    1 

Zambales   5  Misamis   1 


Total   61 

FACULTY 

All  classes  were  taught  at  the  Forest  School  this  year.  No 
work  was  given  at  the  College  of  Agriculture  on  account  of 
the  loss  of  time  in  going  to  and  fro.  Furthermore  the  College 
of  Agriculture  has  been  handicapped  due  to  lack  of  instructors 
and  was  therefore  unable  to  give  any  outside  courses. 

No  vacancies  have  occurred  in  the  Forest  School  faculty  this 
year.  Two  new  members  have  been  added  to  the  staff,  namely, 
Harold  Cuzner,  Professor  of  Dendrology;  and  Justino  Seguerra, 
Assistant  in  Forest  Engineering  and  Management. 

IMPROVEMENTS 

The  following  improvements  were  made  at  the  Forest  School 
during  the  year  1921. 

(a)  Installation  of  a  water  distillation  plant.  This  is  a  great 
improvement  as  it  furnishes  good  drinking  water  for  all  the 
students  and  faculty. 

(6)  Repair  of  the  Forest  School  road.  The  repair  of  the 
Forest  School  road  was  commenced  and  the  unfinished  portion 
back  of  the  school  completed. 

(c)  The  pipe  lines  were  extended  to  the  quarters  and  the 
new  nursery,  thus  furnishing  water  at  places  where  it  was 
badly  needed. 

(d)  A  short  cut  trail  from  the  Forest  School  road  to  the 
swimming  pool  was  constructed  by  the  students  in  connection 
with  their  classwork  in  Engineering  IV. 

(e)  The  hut  on  the  top  of  Mt.  Makiling  was  repaired  by 
the  students  early  in  the  year. 

(/)  A  new  nursery  containing  a  potting  house,  seed  and 
transplant  beds,  was  established  near  the  school  in  order  to 


42 

be  readily  accessible  for  student  work  and  to  carry  on  special 
experiments  and  care  for  important  species. 

(g)  A  nursery  house  with  concrete  floor,  bamboo  walls  and 
nipa  roof  was  constructed. 

(h)  The  excavation  under  the  Forest  School  was  continued 
for  30  feet,  thus  giving  ample  space  for  storage  and  enabling 
us  to  construct  two  bodegas  where  stock  may  be  kept  under 
lock  and  key. 

(i)  The  student  dormitories  were  completely  re-roofed  with 
nipa  inasmuch  as  they  were  in  bad  shape  and  badly  leaking. 

(j)  Some  planting  was  done  along  the  Forest  School  road 
and  around  the  quarters. 

(A;)  Considerable  minor  repairs  were  made  on  and  in  the 
Forest  School  building,  faculty  cottages,  mess  hall,  dormitories, 
etc.,  in  order  to  keep  them  in  good  shape. 

(I)  Collections  for  the  Forest  School  museum  were  continued 
throughout  the  year  and  considerable  material  of  value  gathered. 

(m)  The  student  gardens  have  been  extended  and  kept  under 
constant  cultivation,  thus  serving  as  a  source  of  supply  for  the 
Forest  School  mess. 

SPECIAL   FEATURES 

The  class  of  1922  spent  six  weeks  on  reconnaissance  work 
in  the  Makiling  National  Botanic  Garden  and  considerable  in- 
formation  of  value  was  obtained.  The  maps  especially  are  ex- 
cellent and  will  serve  as  a  basis  for  a  complete  map  of  the 
Botanic  Garden  when  the  rest  of  the  reconnaissance  is  finished. 
This  phase  of  the  work  is  discussed  under  the  heading  "Re- 
connaissance" in  the  annual  report  of  the  Division  of  Investiga- 
tion. The  class  of  1921  spent  two  weeks  at  Limay,  Bataan,  in 
a  study  of  lumbering  operations.  The  reproduction  plots  es- 
tablished there  in  the  year  1913,  were  inspected  by  the  class. 

During  the  year  the  school  was  visited  by  many  prominent 
people  and  organizations,  among  which  may  be  noted:  The 
Java  Educational  Commission;  the  Chinese  Educational  Com- 
mission; Acting  Governor-General  Yeater;  Capt.  Wettengel,  U. 
S.  Navy,  Governor  of  Guam;  Major-General  Leonard  Wood, 
Governor-General  of  the  Philippine  Islands;  Guy  Potter  Benton, 
President  of  the  University  of  the  Philippines;  and  Capt 
Wooley,  of  the  British.  Forest  Service. 

The  visit  of  Major-General  Wood  was  marked  by  the  plant- 
ing of  two  memorial  trees,  one  for  Theodore  Roosevelt"  and  the 
other  for  General  Wood. 
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ADVANCED  COURSE 

The  advanced  course  leading  to  the  degree  of  Bachelor  of 
Science  in  Forestry  was  approved  by  the  University  Council  and 
the  Board  of  Regents  during  the  year  and  it  is  hoped  that  the 
work  in  this  course  may  be  started  by  June,  1922,  provided 
sufficient  personnel  and  equipment  can  be  secured.  Not  more 
than  ten  students  can  be  cared  for  the  first  year  due  to  the 
lack  of  equipment  and  class  rooms. 

Employment  of  Forest  School  graduates  as  of  December,  1921 


Employment 

Class  of— 

To- 
tal 

Per- 

1912 

1913 

1914 

1915 

8 
3 

1916 

11 

1 
1 

1917 

1918 

1919 

19 

1920 

17 

1 

1921 

15 

cent 

Bureau  of  Forestry 

Other  Bureaus 

8 

15 

1 

18 
4 

13 

16 

140 

10 

2 

7 

10 

5 

12 

13 

2 

7 

2 

3 

6 

64 
5 

Officers,  U.  S.  Army i     .  . . 

1 

1 

Officers  Constabulary.  .... 

2 

2 

4 
1 

1 
1 

;' 

3 

Students,  U.  S 

2 
2 

1 
2 

1 
2 

1 

1 

1 

2 

5 

Students,  U.  P 

1 

1 

2 

Lumber  business 

2 

2 

2 
4 

3 

2 

1 

1 
3 

i 

1 

5 

Private  business 

6 

Borneo  Forest  Service 

j 

1 

1 

3 
2 

i       * 

,        1 

3 

CfMaiWr.  .  .  - 

1 

Deceased,  r  ..... 

1 
1 

1 

1 

1 
1 

i I 

1 

Unknown 

1 

1 

1 



1 

8 

i " " 

Total 

17 

29 

32 

20 

24 

21 

20 

20 

21 

15 

219 

100 

A  list  showing  the  number  of  graduates  from  the  provinces  in  the  Islands 
and  from  China  and  Guam 


Cagayan  

Ilocos  Norte 

Docos  Sur 

Abra 

Isabela   

La  Union 

Nueva  Vizcaya 

Pangasinan  

Nueva  Ecija  .... 

Tarlac   

Zambales  

Pampanga  

Bataan 

Bulacan  

Rizal 

Manila  

Cavite    * 

Laguna  

Batangas  

Tayabas    


12 

9 

13 

1 
5 
4 
2 
26 
7 
8 
7 
7 
2 
8 
8 
2 
4 
5 
6 
8 


Camarines  * 

Albay  

Sorsogon  

Mindoro  

Capiz   

Iloilo    

Samar    

Leyte    

Cebu  

Bohol 

Occidental  Negros 
Oriental  Negros  .... 

Surigao  

Zamboanga  

Misamis  

Palawan    

China  

Guam  


11 
6 
2 
2 
8 

10 
1 
2 
4 
3 
5 
4 
1 
1 
2 
1 

10 
2 


Total 219 

DIVISION  OF  SAWMILLS  AND  UTILIZATION 

While  financial  and  market  conditions  existing  during  the  year 
have  brought  a  decrease  of  some  10,000,000  board  feet  in  the 
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volume  of  lumber  sales  as  compared  with  the  year  1920,  produc- 
tion at  the  mills  has  shown  material  increase  amounting  to  over 
3,000,000  board  feet  for  the  mills  at  which  regular  scaling  is 
carried  on. 

In  spite  of  this  increase  in  the  scaling  work  at  the  mills  at 
which  scalers  are  stationed  and  the  need  of  extending  the  work 
to  those  mills  at  which  permanent  scalers  have  not  been  pre- 
viously stationed,  the  personnel  in  this  division  devoting  the 
greater  part  of  its  time  to  scaling  work  has  only  been  increased 
to  22  rangers  and  28  guards  as  compared  with  21  rangers  and 
24  guards  in  1920. 

Of  this  personnel  the  majority  of  the  rangers  devote  a  large 
portion  of  their  time  to  other  administrative  and  technical  work 
while  a  large  number  of  the  guards  are  employed  on  a  tempo- 
rary basis  under  the  provision  of  the  appropiation  act  which 
permits  the  employment  of  personnel  with  savings  from  the 
regularly  provided  positions. 

This  has  created  a  most  undesirable  feeling  of  uncertainty 
among  the  guard  employees  who  are  constantly  on  the  lookout 
for  positions  outside  of  the  Bureau  with  the  natural  idea  that 
they  are  liable  to  be  dropped  at  any  time  when  they  are  kept 
on  with  only  temporary  appointments  which  must  be  continually 
renewed. 

While  it  is  true  that  new  men  can  always  be  secured  to  replace 
those  leaving  the  Bureau,  the  character  of  the  work  performed 
requires  that  each  new  appointee  must  spend  considerable  time 
at  Government  expense  learning  the  work  under  competent 
instructors  before  he  can  be  allowed  to  do  regular  scaling  work 
which  means  a  very  considerable  loss  in  money,  time  and  effi- 
ciency of  the  personnel. 

For  this  reason,  as  stated  in  previous  reports,  it  is  very  desir- 
able that  special  provision  be  made  in  the  appropiations  for  a 
permanent  corps  of  guard-sealers  employed  on  a  Civil  Service 
rating  who  will  devote  their  time  under  the  supervision  of  the 
rangers  or  officers  in  charge  of  stations  to  the  scaling  of  logs 
cut  by  licensees  and  in  assisting  the  rangers  in  checking  and 
supervising  license  areas. 

During  the  year  there  were  52  mills  in  operation  on  license 
areas  while  regular  scaling  of  all  timber  cut  could  only  be 
carried  out  at  26  of  these  mills.  Periodic  scale  and  checking  of 
an  additional  fourteen  mills  was  carried  on  as  forest  officers 
were  able  to  visit  them  during  their  field  trips  and  at  these  40 
mills  a  total  of  379,357  cubic  meters  of  timber  was  scaled  from 
January  1  to  December  31,  1921,  as  compared  with  some  318,906 
cubic  meters  during  the  same  period  of  1920. 
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GRADING 

Through  lack  of  funds  and  personnel,  no  progress  has  been 
made  in  the  further  training  of  lumber  inspectors  to  take  care 
of  grading  work. 

With  the  trouble  which  has  been  experienced  from  the  ship- 
ment of  several  cargoes  of  ungraded  lumber  to  the  United  States 
a  growing  realization  of  the  need  of  this  class  of  work  has  been 
noted  among  the  lumbermen  which,  it  is  hoped,  will  result  in 
definite  action  being  taken  through  the  Philippine  Lumbermen's 
Association  for  the  general  adoption  of  standard  grading  rules. 

Over  1,000,000  board  feet  of  ties  and  lumber  have  been 
inspected  during  the  year  at  the  request  of  various  licensees  in 
connection  with  their  deliveries  on  contracts  but  practically  no 
real  grading  work  was  done  in  these  inspections,  the  certificates 
issued  being  confined  to  a  statement  of  the  species  and  merchant- 
able condition  of  the  timber. 

Information  has  been  received  that  several  dealers  have  been 
negotiating  contracts  for  delivery  of  export  lumber  specifying 
government  inspection  during  the  coming  year  but  nothing  can 
be  done  to  meet  requests  for  such  an  inspection  involving  the 
services  of  trained  graders  unless  provision  is  made  in  the  ap- 
propriation for  the  employment  of  additional  guards  to  replace 
the  rangers,  to  be  trained  in  grading  work,  in  carrying  on  the 
administrative  work  to  which  these  rangers  are  at  present 
assigned. 

LUMBERING 

With  the  opening  of  new  mills  during  the  year  and  the  im- 
provements made  by  a  number  of  the  old  companies  during  the 
previous  year,  the  production  from  the  larger  companies  at 
which  regular  scalers  are  stationed  has  shown  an  increase  of 
some  7,200  cubic  meters  (3,000,000  bd.  ft.)  although  the  conti- 
nued depression  of  the  market  has  brought  a  decrease  in  sales  of 
9,906,000  board  feet  during  the  same  period  from  January  to 
December,  inclusive. 

Reports  from  21  companies  show  the  following  figures : 

January  1  to  December  31 


Year. 

Log  scale. 

Mill  tally. 

Sales. 

Forest 
charges. 

1920 

Cu.  m. 
809,787.28 
362,868.68 

Cu.m. 
221,286.21 
228,605.26 

Cu.  m. 
218.694.54 
195,881.09 

Anos. 
265,805.16 

1921 

822,010.56 

The  accumulation  of  large  stocks  of  lumber  in  the  yards  with 
a  very  slow  market  during  the  last  half  of  the  year  compelled 
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several  mills  to  close  temporarily  although  logging  operations 
were  continued  so  that  a  considerable  stock  of  logs  as  well  as 
lumber  were  on  hand  at  the  end  of  December,  as  indicated  by 
the  large  scale  compared  with  the  mill  tally. 

During  the  year  mills  were  installed  by  Rosenstock,  Wrentmore 
and  Reynolds,  P.  Chavez  y  Hermanos,  Albert  Bryan,  Inc.,  E.  A. 
Gebert,  F.  A.  Percy,  and  Luis  Martinez,  while  work  was  started 
or  plans  made  for  installation  of  new  mills  by  the  Butuan  Saw- 
mill, Inc.,  Albert  Bryan,  Inc.,  and  Milbuk  Timber  Company. 

LOCAL  MARKETS 

While  sales  have  fallen  off  during  the  year  as  indicated  in 
the  table  of  lumber  shipped  given  below,  the  steady,  though 
relatively  slow  demand  together  with  the  continued  large  pro- 
duction* of  mills  in  operation  and  interest  in  installation  of  new 
mills,  indicates  a  confidence  in  the  lumber  market  and  an  under- 
lying demand  for  lumber  which  will  create  a  very  active  market 
as  soon  as  a  more  normal  financial  situation  will  permit  the 
resumption  of  building  operations  which  are  held  up  by  lack  of 
money. 

The  following  table  shows,  by  species  and  destinations,  the 
volume  of  lumber  sold  by  twenty-one  of  the  companies  from 
which  regular  reports  are  received : 
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The  figures  in  these  tables  show  local  shipments  of  85,101,000 
board  feet  for  1920  and  75,440,000  board  feet  for  1921  as  com- 
pared with  7,626,000  board  feet  and  7,381,000  board  feet,  re- 
spectively, of  foreign  shipments  but  while  these  figures  indicate 
the  approximate  proportion  of  local  and  foreign  sales,  the  actual 
foreign  sales  are  somewhat  larger  owing  to  the  fact  that  a  num- 
ber of  shipments  from  these  mills  reported  as  sent  to  Manila 
were  actually  reshipped  to  foreign  ports,  accurate  data  for  which 
could  not  be  secured.  These  shipments  are,  however,  included  in 
the  table  of  total  exports  of  lumber  from  all  sources. 

FOREIGN  MARKETS 

The  actual  volume  of  exports  during  1921  has  decreased  below 
that  of  1920  by  some  two  million  feet  while  imports  have  shown 
an  increase  of  some  three  million  feet.  Much  of  the  increase  in 
imports  is  made  up  of  ties  purchased  from  the  United  States  by 
the  sugar  centrals  to  rush  the  completion  of  their  railroads 
when  their  delay  in  arranging  for  cutting  with  local  contractors 
left  them  short  of  ties  for  completion  of  the  roads  Within  contract 
time  limits.  Over  90,000  ties  amounting  to  some  5,000  cubic 
meters  were  imported  during  the  early  part  of  the  year  to  meet 
this  rush  demand  for  ties.  With  these  imports  of  ties  and  the 
increase  in  lumber  imports  due  to  the  decrease  in  prices  of  Amer- 
ican lumber  and  freight  rates  the  imports  have  increased  from 
18,488  cubic  meters  for  1920  to  25,520  cubic  meters  for  1921. 

While  the  exports  have  dropped  from  32,694  cubic  meters  for 
1920,  to  27,807  cubic  meters  for  1921,  considerable  development 
has  taken  place  in  the  foreign  markets  other  than  the  United 
States,  exports  to  Australia  showing  a  very  sharp  increase  in 
addition  to  increases  in  shipments  to  Hongkong,  China,  Japan, 
and  British  Indies  and  new  shipments  to  European  countries  and 
Singapore. 

The  following  tables  show  the  imports  and  exports  as  recorded 
by  the  Bureau  of  Customs,  by  species  and  countries,  during  the 
past  four  years: 
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It  may  be  noted  in  the  foregoing  tables  that  the  large  volume 
of  miscellaneous  lumber  coming  from  the  United  States  and 
Canada  is  almost  entirely  Douglas  fir  and  was  recorded  under 
miscellaneous  instead  of  pine  (Oregon  pine)  owing  to  the  ap- 
pearance of  the  name  "fir"  on  the  invoice  recorded  by  the  Bu- 
reau of  Customs  when  Douglas  fir  is  commonly  known  as  Oregon 
pine  in  the  Orient.  This  correction  was  not  discovered  until 
after  the  tables  were  made  up. 

The  exports  to  the  United  States  have  decreased  some  8,000 
cubic  meters  during  the  year  which  may  in  a  large  measure 
be  attributed  to  the  falling  off  of  the  markets  there  but  the  indi- 
cations are  that  the  practice  of  a  number  of  exporters  of  shipping 
lumber  without  reference  to  grade  has  had  a  detrimental  effect 
on  the  market  for  Philippine  lumber  in  the  United  States  and 
that  the  continued  delay  in  adopting  standard  rules  by  Philippine 
lumbermen  with  a  force  of  competent  graders  to  inspect  every 
shipment  before  it  is  loaded  on  the  steamers  is  causing  a  set- 
back to  the  development  of  foreign  trade  in  several  countries 
which  will  bring  greater  trouble  and  expense  to  overcome  in 
the  future. 

During  the  year  the  Philippine  Lumbermen's  Association  was 
reorganized  with  one  of  its  purposes  of  organization  expressly 
stated  to  be  the  establishment  of  standard  grading  rules  but 
as  yet  no  appreciable  steps  have  been  taken  by  them  to  put  such 
rules  and  a  regular  grading  practice  in  force. 

UTILIZATION  SECTION  AND  WORKING  COLLECTION 

The  section  lost  one  valuable  man  through  the  retirement  of 
Mr.  E.  E.  Schneider,  wood  expert,  in  charge  of  the  section.  Mr. 
Schneider  is  a  man  of  wide  experience  and  has  been  in  charge 
of  the  section  since  its  formation.  He  has  rendered  valuable 
service  to  the  Bureau  and  to  the  lumber  industry  as  a  whole. 
Upon  his  retirement  the  section  remained  unfilled  until  the 
arrival,  in  August,  of  the  Bureau's  pensionado  to  the  United 
States  who  took  specialized  work  in  wood-technology  and 
utilization. 

There  were  a  number  of  new  projects  taken  up  during  the 
year.  Among  these  are  experiments  in  wood  preservation  which 
are  being  conducted  in  cooperation  with  the  Atlantic  Gulf  and 
Pacific  Company.  In  these  preliminary  treatments  by  pressure 
processes,  it  was  found  for  the  first  time  that  apitong  (Diptero- 
carpus  sp.) ,  the  most  abundant  structural  timber  of  the  Islands, 
lends  itself  easily  to  impregnation,  more  so  than  the  lauans,  due 
to  the  comparative  absence  of  thyloses  in  the  pores.  Several 
thousands  of  paving  blocks  and  railroad  ties  were  treated  and  as 

Digitized  byLjOOQLC 


56 

much  as  17  pounds  absorption  per  cubic  foot,  has  been  obtained. 
The  blocks  and  railroad  ties  are  now  being  tested  for  durability 
by  the  City  of  Manila  and  various  railroad  companies  and  sugar 
centrals. 

One  of  the  drawbacks  in  the  use  of  molave,  ipil,  and  other 
naturally  durable  woods  is  the  prohibitive  cost  which  amounts 
to  about  45  centavos  for  each  block  of  3"x8"x5"  in  size. 
Another  objection  is  that  molave  and  other  first  group  woods, 
when  used  for  paving  blocks,  are  too  hard  and  during  the  rainy 
season,  the  paved  streets  become  so  slippery  that  they  have  to 
be  covered  with  sand  to  prevent  the  horses,  etc.,  from  sliding. 
This,  as  will  be  seen,  not  only  endangers  the  lives  of  horses 
and  men,  but  it  also  increases  the  cost  of  maintenance.  Api- 
tong,  on  the  other  hand,  while  not  as  durable  as  molave,  in- 
corporates those  properties  which  are  desirable  in  paving  blocks; 
namely,  moderate  hardness,  strength,  and  susceptibility  to  treat- 
ment. It  might  be  added  in  this  connection  that  the  common 
species  used  in  the  United  States,  where  traffic  is  much  greater 
than  in  this  country,  is  Douglas  fir  (Oregon  pine) ,  the  strength 
values  of  which  are  much  lower  than  apitong,  being  only  equiv- 
alent to  our  white  lauans.  Furthermore,  the  blocks  are  smaller 
being  only  three  to  four  inches  high  as  compared  with  five  inches 
ordinarily  used  in  this  country.  The  cost  of  treatment  cannot, 
as  yet,  be  given  as  the  tests  were  made  on  a  small  scale ;  how- 
ever, an  idea  may  be  obtained  on  available  data  of  treating 
plants  in  the  United  States  where  the  cost  of  treating  a  square 
yard  of  four  inch  blocks  amounts  to  M.10,  assuming  the  cost 
of  oil  injected  into  the  wood  to  be  two  centavos  per  pound  and 
16  pounds  per  cubic  foot.  The  treatment  of  structural  timber 
which  is  generally  injected  with  10  pounds  per  cubic  foot  cost 
about  920  per  1,000  board  feet  and  for  each  additional  pound 
of  creosote,  about  92  is  added  when  the  oil  is  at  14  centavos 
per  gallon. 

The  use  of  creosoted  paving  blocks  is  almost  universally 
adopted  in  all  modern  cities  the  world  over.  Coal  tar  creosote 
iS  a  strong  antiseptic  and  as  large  quantities  of  it  are  injected 
into  the  wood,  it  follows  that  its  presence  alone  tends  to  keep  the 
streets  in  a  healthful  and  sanitary  condition.  Creosoted  paving 
blocks  are  durable;  they  are  superior  to  molave  in  durability 
once  treated  and  it  wears  slowly  amounting  to  about  %2  of  an 
inch  on  soft  wood  blocks  a  year.  Streets  are  easily  repaired 
and  the  surface  can  always  be  kept  smooth  at  a  very  low  cost 
They  are  noiseless  and,  for  this  reason,  are  desirable  in  congested 
business  districts. 
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As  a  result  of  these  preliminary  tests  which  are  now  being 
made  on  a  semi-commercial  scale,  the  above-mentioned  company 
is  seriously  considering  the  establishment  of  a  large  treating 
plant  for  preserving  native  woods.  This  will  redound  in  the 
greater  utilization  of  apitong  and  other  treatable  woods  as 
structural  timber,  because  one  of  the  drawbacks  in  the  use  of 
these  woods  is  due,  not  to  the  lack  of  mechanical  strength  but 
rather,  to  their  lack  of  lasting  qualities. 

The  section  also  obtained  valuable  data  on  the  microscopy 
of  Philippine  woods.  These  were  incorporated  in  the  re- 
searches of  Forester  Luis  J.  Reyes,  formerly  assistant  wood- 
expert  of  the  Bureau,  performed  in  the  United  States  while  he 
was  taking  the  higher  course  in  forestry.  The  work,  a  mi- 
croscopy of  the  woods  of  Philippine  dipterocarps,  is  a  detailed 
study  of  the  woody  structure  and  is  useful  in  identifying 
closely  related  species  of  the  family.  There  are  now  in  prepara- 
tion permanent  mounts  of  the  most  important  Philippine  woods. 
There  is  a  conspicuous  absence  of  data  on  the  anatomy  of  Phil- 
ippine woods  and  the  sections  which  are  being  prepared  will 
furnish  material  for  study.  It  might  be  stated  that  if  the 
native  woods  are  to  be  utilized  intelligently,  a  thorough  knowl- 
edge of  their  structure,  etc.,  is  essential. 

Another  work  which  was  taken  up  during  the  year  was  a 
detailed  study  of  the  shaft  industry.  This  industry  employs 
crude  methods  of  bending  woods  for  shafts,  thus  breakage  is 
unusually  large  amounting  to  about  25  per  cent.  This  break- 
age can  be  easily  lowered  to  about  5  per  cent.  One  of  the 
assistants  in  this  section  was  detailed  to  make  a  thorough  study 
of  the  shaft  industry  with  a  view  of  introducing  modern  methods 
of  bending  wood.  Experiments  are  now  being  planned  to  de- 
termine the  bending  qualities  of  native  woods.  Data  along  this 
line  are  valuable  for  a  possible  bent-wood  furniture  industry 
similar  to  that  of  Vienna.  There  seems  to  be  no  reason  why 
the  Philippines  with  unlimited  supply  of  wood  of  different 
mechanical  properties  cannot  produce  as  good  furniture  as  the 
Vienna  products. 

The  section  has  cooperated  with  other  Government  offices, 
lumber  companies,  and  other  wood  users  in  instituting  proper 
methods  of  utilizing  and  handling  lumber;  likewise,  with  the 
City  high  schools  in  furnishing  information  and  material  such 
as  wood  and  botanical  specimens  for  study  in  biology.  No 
less  than  400  students  visited  the  section  for  information  regard* 
ing  woods  and  minor  forest  products. 
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During  the  latter  part  of  the  year,  one  of  the  rangers  sta- 
tioned in  the  section  was  detailed  to  investigate  the  moisture 
content  of  green  woods.  There  has  never  been  heretofore  any 
continued  study  made  along  this  line  and  in  two  months  field 
work  there  were  accumulated  much  valuable  data.  This  work 
confirmed  the  former  belief  that  some  of  our  woods  such  as 
pahutan  (Mangifera  altissima)  and  baniti  {Madhuca  ramiflora) 
contain  over  100  per  cent  water  based  on  their  dry  weights. 
While  the  ranger  was  engaged  in  this  work,  he  was  also  detailed 
to  make  intensive  collections  of  insects  and  fungi  destructive 
to  forest  products.  Very  little  attention  has  been  paid  to  this 
study.  The  loss  caused  by  insects  and  fungi  to  the  softer  dip- 
terocarps  alone  amounts  to  hundreds  of  thousand  pesos,  but 
adequate  measures  of  control  other  than  proper  brush  disposal 
cannot  be  intelligently  promulgated  on  account  of  lack  of  knowl- 
edge of  the  life  history  and  the  biology  of  these  destructive 
agents. 

There  has  already  been  assembled  some  15  species  of  ter- 
mites and  about  25  species  of  fungi,  together  with  notes  on 
their  habits,  destructiveness,  etc.  The  study  of  controlling 
termite  destruction  is  now  being  investigated  in  cooperation 
with  the  zoology  and  chemistry  departments  of  the  University 
of  the  Philippines.  The  investigation  consists  of  a  thorough 
study  of  the  habits  of  destructive  termites  by  the  zoologist ;  the 
study  of  chemicals  and  methods  of  treatment  by  the  chemists; 
and  the  study  of  structure  and  durability  of  woods  in  relation  to 
termite  resistance  by  the  wood  technologist. 

BOTANICAL  COLLECTIONS 

There  havef  been  received  during  the  year  458  botanical 
specimens,  134  of  which  were  collected  with  wood  specimens. 
Numerous  trade  samples  have  been  collected  but  only  179  were 
retained  as  the  others  are  already  represented  in  the  collection. 

Among  the  most  notable  additions  to  the  collection  are  ample 
materials  of  "Manggasalakag"  (Hydnocarpus  hutchinsonii) 
the  seeds  of  which  contain  chaulmoogra  oil  which  is  a  specific 
cure  for  leprosy.  The  seeds  which  were  received  in  large  quan- 
tity were  distributed  to  the  Bureaus  of  Agriculture  and  Science 
for  propagation  and  analysis,  respectively.  There  has  been  con- 
siderable difficulty  in  locating  this  species  on  account  of  the 
fact  that  it  is  little  known  even  to  the  Moros.  Forest  officers 
stationed  in  Mindanao,  especially  in  Basilan,  have  located  nu- 
merous trees  which  are  now  being  protected. 
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As  a  result  of  the  request  on  the  field  force  to  collect  logs 
and  planks  in  order  to  replace  those  lost  in  the  fire  of  1920 
Carnival,  32  logs  and  35  planks  have  been  received  during 
the  last  two  months  of  the  year.  The  log  specimens  of  guijo, 
batikuling,  arangga,  palosapis,  and  narra  are  valuable  additions 
to  the  collection  as  these  are  either  not  previously  represented  or 
are  exceptionally  of  large  dimensions. 

Thirty-five  new  planks  have  been  added  to  the  collection.  One 
ten-foot  plank  of  red  narra,  54  inches  (137  cm.)  in  width,  is 
probably  the  largest  specimen  that  has  ever  been  brought  to 
the  market.  No  less  notable  is  a  plank  of  yakal,  53  inches 
(135  cm.)  in  width  which  is  being  loaned  to  the  Bureau  by  the 
Mindanao  Lumber  Company.  Two  hundred  and  fifty-five  wood 
specimens  from  eight  different  countries  were  received  during 
the  year,  making  the  total  number  of  foreign  accessions  2,359. 

There  were  distributed  a  total  of  13,189  handspecimens  during 
the  year.  Out  of  this  number,  1,477  were  sold,  4,946  furnished 
to  Forest  School,  2,381  distributed  to  different  forest  stations, 
and  4,385  distributed  gratis.  Besides  these,  96  panels,  mostly 
£"x6"xl2"  in  size,  were  sold  to  different  concerns. 

IDENTIFICATION,  GRADING,  AND  INSPECTION 

The  number  of  specimens  submitted  by  lumbermen,  forest 
officers  and  others  dealing  in  wood  run  to  several  hundreds. 
Aside  from  these,  the  section  goes  over  all  timber  invoices  made 
during  the  year.  This  work  was  found  necessary  in  view  of 
the  fact  that  many  invoices  submitted  to  municipal  treasurers 
and  other  deputies  of  the  provincial  treasurer  contain  misclas- 
sified  species.  In  this  connection  it  was  found  that  one  of  the 
best  means  to  minimize  misclassification  which  results  in  loss 
of  revenue  to  the  Government,  is  to  compile  a  sort  of  dictionary 
of  local  names  giving  their  equivalent  official  names.  This  was 
made  from  available  data  and  is  now  ready  for  the  press. 

There  were  submitted  from  Sumatra,  87  specimens  for  iden- 
tification. Practically  all  of  these  were  determined  to  the  genus 
and  a  few  to  the  species.  This  work  of  determining  wood 
samples  from  abroad  is  made  possible  on  account  of  extensive 
collection  of  foreign  material  which  is  now  systematically  ar- 
ranged in  the  Utilization  Section. 

There  have  been  numerous  requests  by  local  lumbermen  to 
certify  the  identity  of  samples  which  they  submit  to  their 
dealers  abroad.  The  samples  were  sent  to  various  European 
countries,  United  States,  China,  and  Japan. 
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The  amount  of  timber  inspected  and  measured  during  the 
year  is  as  follows: 

Board  feet. 

Logs    371,135 

Piles   137,994 

Lumber    176,998 

Total    686,127 

These  figures  do  not  include  shipments  of  timber  of  which 
indentification  only  is  wanted. 

CAEPBNTBY  SHOP 

The  small  shop  which  the  Bureau  maintains,  prepares  logs, 
planks,  and  other  specimens  for  the  Wood  Technologist's  Office 
and  Museum.  It  serves  as  a  laboratory  for  the  section  because, 
in  working  the  planks  and  log  specimens,  a  correct  knowledge 
of  their  working  and  finishing  qualities  is  gained. 

The  work  of  rearranging  the  forest  products  showroom  was 
entirely  done  by  the  carpenters  of  the  Bureau.  During  the  year 
the  shop  made  14  tables,  5  desks,  2  sections  of  library  shelves, 
113  panels,  22  floor  specimens,  3,198  hand  specimens,  10  sections 
of  stand  for  logs  and  planks,  and  numerous  other  small  jobs. 

DIVISION  OF  FOREST  LANDS  AND  MAPS 

Because  of  recent  legislation  regarding  public  land  and  the 
amended  procedure  resulting  from  it,  the  Division  of  Forest 
Lands  and  Maps  is  in  a  transition  stage.  A  number  of  problems 
must  be  solved  and  the  only  solution  in  some  cases  is  legislation 
to  give  the  Director  of  Forestry  less  cumbersome  means  of  pro- 
tecting the  forests  from  unlawful  claimants.  Other  problems 
have  arisen  in  administrative  details  which  must  be  settled. 
Each  of  these  problems  will  be  discussed  during  the  course  of 
the  report. 

PUBLIC  FOREST  LANDS  CASES 

There  had  been  no  definite  arrangement  whereby  provincial 
fiscals  were  to  confer  with  forest  officers  before  dismissing  cases 
for  insufficient  evidence  to  secure  a  conviction  or  for  other 
reasons.  At  the  request  of  the  Bureau  of  Forestry,  the  Attorney. 
General  on  August  23,  1921  issued  Circular  No.  366,  to  wit: 

To  All  Provincial  Fiscals: 

For  your  information  and  guidance  there  is  quoted  hereunder  a  letter 
of  the  Director  of  Forestry  dated  August  12,  1921 : 

"Sir:  In  order  to  avoid  complaints  presented  by  Forest  Officers  to 
Provincial  Fiscals  being  dismissed  by  the  latter,  because  of  the  lack  of 
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exact  knowledge  of  the  facts  involved  in  the  case  or  because  of  the  lack 
of  mutual  understanding  between  the  two  officials,  I  have  the  honor  to 
request,  in  cases  of  violations  of  the  Forest  Laws  as  well  as  opposition 
of  the  Government  on  behalf  of  the  Director  of  Forestry  against  the  reg- 
istration of  parcels  of  public  forest  land,  that  the  Provincial  Fiscals  be 
instructed  to  communicate  or  confer  with  the  Forest  Officer  who  detected 
the  violators  or  who  furnished  the  necessary  evidence  in  support  of  the 
Government  with  a  view  of  discussing  the  matter  thoroughly  before  dis- 
missing the  complaints  or  withdrawing  the  opposition  of  the  Government. 
Also,  it  is  requested  that  in  case  the  opposition  of  the  Government  is  with- 
drawn or  a  decision  is  handed  down  by  the  Court,  the  Provincial  Fiscal 
should  notify  the  Director  of  Forestry  to  that  effect  with  the  least  possible 
delay  in  order  to  complete  the  record  of  the  case  in  the  Bureau  of  Fo- 
restry. 

"Very  respectfully, 

M(Sgd.)    Arthur  F.  Fischer, 

"Director  of  Forestry.'9 

It  is  requested  that  the  letter  above  quoted  be  strictly  complied  with. 

Pedro  Tuason, 
Acting  Attorney-General. 

Great  benefit  has  been  derived  from  this  circular  because 
forest  officers  have  been  instructed  by  these  conferences  with 
the  fiscals  and  have  obtained  a  better  idea  as  to  what  constitutes 
evidence. 

The  large  and  unexpected  increase  in  the  number  of  cadastral 
cases  has  brought  up  another  problem  which  has  been  solved. 
There  was  so  little  time  between  the  date  set  for  the  trial  of  a 
case  and  the  date  upon  which  notice  of  the  trial  was  received 
that  forest  officers  were  obliged  to  enter  opposition  to  the  reg- 
istration of  tracts  of  land,  then  make  the  necessary  inspection 
and  later  withdraw  their  opposition.  This  procedure  worked  a 
hardship  on  the  court,  on  the  fiscal,  and  on  the  landowners.  It 
does  not  seem  possible  to  get  notice  of  hearings  in  time  to  examine 
the  land  before  the  trial  and  therefore  forest  officers  are  being 
detailed  to  work  with  cadastral  parties  when  these  are  working 
in  forested  regions.  In  other  cases  maps  are  obtained  from  the 
Bureau  of  Lands  and,  if  any  opposition  is  to  be  made,  detailed 
maps  are  requested. 

The  following  table  shows  the  status  and  number  of  cases 
received  and  pending  during  the  year  1921 : 
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PRIVATE  FOREST  LANDS  REGISTRY 

Thirty-seven  certificates  of  forest  registration  covering  53 
parcels  of  land  with  a  total  area  of  11,552  hectares,  48  ares 
and  87  centares  have  been  issued  in  accordance  with  the  pror 
visions  of  Section  1829  of  the  Administrative  Code,  of  which 
3,537  hectares,  53  ares  and  93  centares  are  highland  forests, 
44  hectares,  24  ares  and  42  centares  mangrove  swamps,  and 
7,970  hectares,  70  ares  and  52  centares  cultivated  and  open 
land. 

Claimants  of  public  forest  land,  who  have  no  right  to  the  land 
except  their  assertions  and  occupancy  together  with  tax  re- 
ceipts, are  causing  considerable  trouble  in  the  administration 
of  the  public  forests.  To  these  another  difficulty  has  been 
added,  namely,  conflicting  interpretations  of  Sections  1513  and 
1829  of  the  Administrative  Code. 

Sec.  1513.  Charges  collectible  for  wood  cut  from  unregistered  private 
lands. — The  charges  above  prescribed  shall  be  collected  far  all  wood  cut 
upon  any  land  the  title  to  which  is  not  registered  with  the  Director  of 
Forestry  as  required  by  the  Forest  Law;  and  in  the  absence  of  such  reg- 
istration wood  cut  and  .removed  from  alleged  private  lands  shall  be  con- 
sidered as  cut  and  reserved  under  license  from  public  forests  or  forest 
reserves,  and  shall  be  subject  to  the  law  and  regulations  in  such  case 
applicable. 

Sbc.  1820.  Words  and  phrases  defined. — For  the  purposes  of  this  chap- 
ter, "public  forest'9  includes,  except  as  otherwise  specially  indicated, 
all  unreserved  public  land,  including  nipa  and  mangrove  swamps,  and 
all  forest  reserves  of  whatever  character. 

"Forest  product/'  as  used  in  this  chapter  and  in  the  Internal  Revenue 
Law,  includes  timber,  firewood,  barks,  tree-tops,  resins,  gums,  wood-oils, 
beeswax,  nipa,  rattans,  or  other  forest  growth  and  also  stone  or  earth 
when  taken  elsewhere  in  a  forest  than  from  a  mining  claim. 

Sec.  1829.  Registration  of  title  of  private  forest  land. — Every  private 
owner  of  forest  land  shall  register  his  title  to  the  same  with  the  Director 
of  Forestry.  A  list  of  such  owners,  with  a  statement  of  the  boundaries 
of  their  property,  shall  be  furnished  by  said  Director  to  the  Collector  of 
Internal  Revenue,  and  the  same  shall  be  supplemented  from  time  to  time 
as  occasion  may  require. 

Upon  application  of  the  Director  of  Forestry,  the  fiscal  of  the  province 
in  which  any  such  land  lies  shall  render  assistance  in  the  examination  of 
the  title  thereof  with  a  view  to  its  registration  in  the  Bureau  of  Forestry. 

A  careful  study  of  previous  legislation  which  these  sections 
superseded  shows  that  the  purpose  of  the  law  was  to  prevent 
the  fraudulent  invoicing  of  timber.  The  registration  of  pri- 
vately owned  forests  in  the  Bureau  of  Forestry  is  of  distinct 
benefit  to  the  owner  as  he  is  protected  in  his  rights  and  is 
enabled  to  invoice  and  ship  his  timber  without  paying  forest 
charges. 
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The  ambiguity  of  Section  1513  in  referring  to  any  tract  of 
land,  the  definition  given  by  Section  1820  for  the  purposes  of 
the  Forest  Law  to  "public  forest"  and  the  general  use  of  the 
words  "forest"  (Bosques)  and  "forest  land"  (Terrenos  Pores- 
tales),  have  been  causing  such  confusion  that  this  Bureau  is 
exerting  all  its  efforts  with  a  view  to  securing  definite  and  clear 
legislation  on  this  matter. 

The  following  table  shows  the  private  woodlands  registered 
up  to  December  81,  1921 : 

Registered  private  woodlands 


Calendar  year. 

Number  of — 

Paresis. 

Hectares,  j      Area. 

Centares. 

I960 

1901 

490 

201 

£8 

3 

8 

12 

21 

17 

10 

14 

4 

6 

14 

26 

16 

2? 

37 

48 

84 

110 
41 
63 

20 ,648                 68  ' 
68,386  '              06 

51 
95 

1902 

16.412 
1,305 

29,228 
6,681 

12 ,736 

trr 

94 

68  1 

95 

44 

1903 

65 

1904 

82 

1905 

89 

1906 

24 

1907 

28 ,338                  78 

01 

1908 

685 

97  i 

68 

1909 

6,215 

8,668 

6,633 

6,552 

16,229 

23,230 

13,804 

51 ,663 

86  , 
86  ' 
67 
34 

68  ► 
05 
86 
77  ' 

62 

1916 

22 

1911 

26 

1912 ! 

89 

1918 

36 

1914 

07 

1916 

96 

1916 

49 

1917 

7,985 

68 

89 

1918 

43,213 
14,943 
47,723 
11 ,562 

17  j 
71 
82  1 

48  ( 

26 

1919 

39 

1920 j 

1921 

96 

87 

Total 

1,194 

440  ,027 

15  | 
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LAND  CLASSIFICATION 

Because  of  the  limited  personnel  and  funds  both  in  the  Bureau 
of  Lands  and  in  the  Bureau  of  Forestry,  it  was  not  practicable 
in  former  years  to  take  up  land  classification  on  a  large  scale. 
However,  with  the  passage  of  the  new  land  law,  it  was  decided 
that  a  radical  change  must  be  made.  The  experience  of  fifteen 
years  had  demonstrated  that  the  inspection  of  each  parcel  of 
land  as  applied  for  by  settlers  was  a  cumbersome  method  in* 
volving  much  travel  and  duplication  of  work  because  often  two 
to  six  applications  were  filed  for  the  same  parcel.  This  method 
caused  much  litigation  among  rival  claimants  because  no  legal 
boundaries  were  established. 

The  Bureau  of  Forestry  therefore  withdrew  experienced  ran- 
gers from  other  work  and  organized  land  classification  parties. 
These  men  were  instructed  to  locate  the  limits  of  agricultural 
land  that  could  be  declared  open  to  settlers.  Land  covered 
with  forests  or  that  was  too  steep  or  rocky  to  plow  even  though 
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treeless  was  declared  a  forest  zone  for  the  time  being.  When 
the  forests  have  been  cut  off  by  timber  licensees  the  land  suit- 
able for  agriculture  can  be  eliminated  from  the  forest  zone. 
Trees  at  the  corners  of  the  forest  zone  were  blazed  and  also 
those  on  streams  or  where  trails  entered  the  forest  in  order 
that  the  general  public  might  recognize  the  boundary  between 
forest  and  agricultural  land. 

If  the  Bureau  of  Lands  is  able  to  follow  up  promptly  the 
classification  with  a  survey  of  the  land  then  the  above  proce- 
dure is  satisfactory.  Unfortunately,  the  Bureau  of  Lands  has 
so  many  demands  made  upon  it  for  surveyors  and  land  surveys 
of  all  kinds  that  the  forest  zone  boundaries  may  disappear  be- 
fore the  survey  is  made,  thus  necessitating  another  examina- 
tion of  the  land.  To  obviate  this  difficulty  and  to  mark  per- 
manently the  forest  boundary,  the  Bureau  of  Forestry  should  be 
authorized  to  survey  forest  boundaries,  place  monuments,  and 
then  properly  establish  a  forest  reserve  thus  settling  the  status 
of  the  land  and  making  it  easier  to  deal  with  squatters. 

Before  going  more  fully  into  the  subject  of  forest  reserves, 
the  subject  of  land  classification  will  be  finished. 

It  is  expected  that  the  committee  appointed  by  the  Honorable, 
the  Secretary  of  Agriculture  and  Natural  Resources  for  the 
purpose  of  securing  greater  efficiency,  and  economy  in  the 
cooperative  work  of  the  Bureaus  of  Lands  and  Forestry  for  the 
delimitation  and  disposition  of  public  lands,  will  be  able  to  find 
a  method  which,  if  put  into  practice,  will  tend  to  eliminate  the 
actual  conflicts  between  settlers  and  bring  about  the  proper 
solution  of  the  questions  affecting  the  disposition  and  adjudica- 
tion of  public  lands. 

The  most  important  question  at  present  is  to  decide  the  final 
action  to  be  taken  in  regard  to  the  thousands  of  individual  ap- 
plications not  yet  certified  by  the  Bureau  of  Forestry.  The 
policy  to  be  adopted  will  depend  upon  the  available  personnel 
and  money. 

The  table  in  the  appendix  shows  the  distribution  of  indivi- 
dual applications  in  the  different  provinces  of  the  Archipelago, 
the  summary  of  which  is  as  follows : 

Applications  on  hand  during  1921 5,282 

Certified  for  agriculture 305 

Certified  for  forestry 27 

Returned  uncertified   18 

360 

Total  pending  December  31,  1921 4,932 
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FOREST  RESERVES  AND  ZONES 

Forest  Station  Reserve. — The  tract  of  land  where  the  Forest 
Station  of  Port  Banga,  or  barrio  Bangaan,  municipal  District 
of  Banga,  Province  of  Zamboanga,  is  located,  containing  an 
area  of  1,533  square  meters,  was  set  aside  as  a  reserve  on 
August  27,  1921,  by  Proclamation  No.  28. 

Mount  Banahao  Forest  Reserve. — The  tract  of  land  compris- 
ing mounts  Banahao  and  San  Cristobal,  having  an  area  of 
12,858  hectares,  was  set  aside  as  a  forest  reserve  on  October 
14,  1921,  by  Proclamation  No.  42.  This  reservation  was  made 
for  reforestation,  conservation,  and  water  protection  purposes. 

Mount  Arayat  Forest  Reserve. — The  tract  of  land  comprising 
the  Arayat  Mountain,  having  an  area  of  4,642  hectares,  was 
set  aside  as  a  reserve  on  October  14,  1921,  by  Proclamation 
No.  40.  This  reservation  was  made  to  prevent  further  viola- 
tions of  the  forest  regulations,  to  regulate  as  much  as  possible 
the  utilization  of  forest  products  in  order  to  insure  their  con- 
stant supply,  and  to  carry  out  with  success  the  reforestation 
work  to  be  inaugurated  by  the  Bureau. 

Proposed  Forest  Reserve  on  the  Talavera  Watershed  (for  the 
protection  of  the  Munoz  Irrigation  Project) . — The  tract  covered 
by  this  proposed  reserve  in  the  municipalities  of  Lupao,  San 
Jose,  Pantabangan,  and  Caranglan,  Province  of  Nueva  Ecija, 
has  already  been  inspected  by  the  personnel  of  this  Bureau. 
It  has  an  approximate  area  of  38,785  hectares. 

In  connection  with  the  land  classification,  forest  zones  were 
established  in  the  regions  already  classified  in  order  to  separate 
the  lands  that  are  retained  by  the  Bureau  of  Forestry  for 
forestry  purposes. 

The  necessity  of  establishing  forest  reserves  becomes  apparent 
when  it  is  realized  that  under  the  existing  law  on  practicable  way 
exists  of  evicting  a  squatter  from  a  public  forest  or  of  prevent- 
ing him  from  extending  his  holdings.  In  case  he  is  convicted 
of  destroying  a  forest  he  considers  his  receipt  for  the  fine  paid 
as  evidence  that  he  has  a  right  to  the  land.  In  other  cases, 
persons  who  apparently  have  no  documents  to  prove  their  right 
to  a  forest,  refuse  to  submit  their  evidence  of  title  and  also 
refuse  to  vacate  the  land.  Legislative  action  is  being  consid- 
ered which  will  facilitate  the  protection  of  forests  from  such 
claimants  and  will  also  safeguard  legitimate  private  interests 
in  the  forests.  However,  the  establishment  of  forest  reserves 
(permanent  forests  for  beneficial  use)  will  gradually  eliminate 
such  claimants  but  the  process  is  too  slow  unless  more  men, 
especially  surveyors,  will  be  available  for  the  work. 
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COMMUNAL  FORESTS 

There  have  been  established  95  new  parcels  with  a  total  area 
of  about  10,322.20  hectares  as  communal  forests  in  55  munic- 
ipalities. 

At  present,  the  legal  status  of  communal  forests  is  practically 
the  same  as  that  of  an  area  of  public  forest.  They  are  set 
aside  for  the  free  use  of  forest  products  by  a  community.  There 
is  no  other  difference,  as  compared  with  a  public  forest  granted 
to  licensees,  except  that  no  forest  charges  are  paid  on  the  forest 
products  removed. 

This  legal  status  of  the  communal  forests  makes  the  public 
believe  them  to  be,  like  the  public  forests,  subject  to  entry 
or  settlement  in  those  parts  which  are  not  covered  with  valuable 
trees. 

The  increasing  number  of  conflicts  which  occur  from  time 
to  time  regarding  cases  of  illegal  destruction  and  occupation 
of  lands  within  the  communal  forests  and  the  lack  of  coopera- 
tion in  their  protection  and  conservation  on  the  part  of  the 
majority  of  the  municipal  authorities,  caused  this  Bureau  to 
present  a  bill  to  the  Legislature  to  the  effect  that  communal 
forests  be  exempted  from  entry  and  occupation. 

In  the  development  plan  of  the  Bureau  of  Forestry  it  is  pro- 
posed to  handle  the  communal  forests  in  such  a  way  that  they 
will  be  used  for  social  recreation,  a  field  for  silvicultural  experi- 
ments, and  for  supplying  the  present  and  future  forest  necessities 
of  the  community,  in  order  that  the  municipality  will  be  inde- 
pendent for  its  supply  of  forest  products  in  the  future. 

This  work  cannot  be  carried  out  with  any  probability  of  suc- 
cess as  long  as  the  communal  forests  are  not  considered  prac- 
tically the  same  as  forest  reserves  set  aside  for  local  use. 

The  following  tables  show  the  total  number  of  communal 
forests  established  up  to  December  31,  1921,  and  their  distribu- 
tion by  provinces: 

Communal  forests  established  from  1908  to  19M1 


Year. 

Parcels. 

Hectares. 

1908 

,9 

5  .326.  CO 

1909 19  |    6 . 

1910 '        19  '    5. 796.00 

1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 


53  I  16  fUT.«9 

59  10,957.00 

26  I  8,S87.M 

45  j  6,860.00 

90  12,129.00 

110  '  15,862.00 

61   !  7,704.82 

«8  ,  10,587.85 

69  9,008.85 

1921 1                  95  :  10  ,322- » 

Total j                8U  ,  129 ,775. 88 
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Statement  of  communal  forests  established  up  to  December,  1921 


Provinces. 


Abra 

Albay-Catanduanes. 

Antique 

Bataan 

Batanea 

Batangas 

Bohol 

Bulacan 

Cagayan 

Camarines  Norte..  .  . 

Camarinea  3ur 

Capiz 

Cavite 

Cebu 

Ilocos  Norte: 

Ilocoa  Sur 

Iloilo 

Isabels 

Lafuna 

1j*  Union 

Leyta 

Mlndoro 

MisamU 

Mindanao  and  Suhi: 


Bukidnon. 
Cotabato. . 
Davao 


Sula.. 

Zemboenga 

Mountain  Province: 

Apayeo 

Benguet 

Boafeoc 


NuevaEc 
Nueva  Vkeaya. 

Occidental  Negroa.. 

Oriental  Negroa 

Palawan 

Pampanga 

Paagaainap 

Riaal. 

Romblon 

Samar 

Soraogon-Masbate. 

Surigao 

Tarlac 

Tayabaa 

Marinduque 

Zambalea 


Parcels. 
esUblished. 


Before  *>ur- 
1921  '  m* 
1W1*    1921. 

I 


27 
16 

4 
16 


2 
33 

2 
37 

8 
34 
30 


10 
22 
27 
14 
19 
18 
15 
42 
4 
21 

1 
1 


27 

6 

32 

16 


'I 


6 
6 
51 
21 
16 
10 
44 
10 
17 


Total 716 


Total 
parcels 
estab- 
lished 
up  to 
1921. 


95 


29 
28 

5 
16 


38 
2 
39 
8 
48 
32 
1 
12 
22 
27 
14 
19 
16 
16 
61 
11 
21 

1 
1 


29 
10 
82 
16 


8 
49 
14 

6 
59 
29 
15 
11 
45 
10 
20 


811 


Municipalities,  rancherias 
or  townships. 


With 
com- 
munal 


With- 

out 

com- 


for-   { munal 
eats,  forests. 


16 

12 

5 

12 


1 
25 

2 
20 

7 
25 
11 

1 

9 
15 
23 

7 
18 
11 
19 
25 

6 
13 

1 
1 


28 

6 

14 

13 


8 

80 

7 

4 
88 
16 

8 

8 
21 

5 
13 


490 


28 

11 

8 


6 
24 
11 
22 
4 
2 
6 
14 
19 
42 
16 
86 
28 
14 
17 
14 
21 
14 
42 

67 
11 
82 
22 
86 
29 
76 

6 
11 
18 

6 
13 
85 
12 
11 
86 
16 
18 
84 
20 

5 
12 

8 
28 

8 

7 

1 


1,004 


Area  in  hec- 
tares of  par- 
cels estab- 
lished up  to 
1921. 


6,728.00 
2,105.00 
1,070.00 
4,791.40 


Cancelled. 


Par- 
cels. 


136. 
4,660. 

840. 
4,625. 
1 ,171. 
4 ,702. 
3 ,026. 

252. 
1,288. 
7,269. 
9 ,608. 
1 ,817. 
8,131. 
2,252. 
4,820. 
5,608. 
1 ,176. 
3,888. 


00 
80 
16 
60 
00 
90 
00 
00 
80 
00 
00 
00 
00 
00 
00 
28 
00 
00 


160.00 
620.00 


164.00 
1,058.00 


827.00 


606.00 
100.00 


6,867.00 
1 ,467. 00 
8,688.00 
1,596.00 


395. 00 

18,448.48 

1 ,400. 40 

486.00 
8,908.00 
2,554.00 
2,884.00 
1,894.00 
4,669.00 
1 ,482. 00 
8,972.00 


129,776.82 


Total  number  of  parcels  and  hectares  established  from  1908  to  1921  . 
Total  number  of  parcels  and  hectares  cancelled  in  various  years 


Hectares. 


464.00 


232.16 
186. 00 


175.00 




i    * 

1,127.00 

1 

1     1 

106.00 

800.00 


9.00 


195.00 
240.'  66 


800.00 
76.00 


265.00 
126.00 


20  |     4,301.16 


811    129,776.82 
20  |     4,301.16 

Balance  in  force '    791  '125 ,475. 66 


MAPPING  AND  DRAFTING 

For  the  purpose  of  compiling  an  up-to-date  forest  map  of  the 
different  regions  in  the  Philippines,  forest  officers  are  required 
to  take  topographical  notes  and  valuation  surveys  in  addition  to 
their  numerous  work  relating  to  the  administration  of  public 
forests.    During  the  year  1921,  the  total  of  the  trail  notes  t 
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is  13,087.95  kilometers  with  1,137.74  hectares  of  forest  valuation 
distributed  in  the  different  districts  as  follows : 

Number  of  kilometers  of  field  notes  and  number  of  hectares  of  valuation 
surveys  taken  during  1921 


District  No. 

Received. 

Pending. 

Total. 

1 : 

Kilo  me  ten. 
316.99 
147. 66 
122.26 
806.90 
491.22 
726.79 
301.66 
378.76 
114.27 
257.48 
168.60 
99.72 
506.05 

Hictans. 

2.50 

8.60 

8.00 

118.23 

129.85 

88.98 

77.48 

41.94 

0 

42.90 

43.62 

29.58 

29.90 

Kilom*t*r*. 

6,194.46 

56.62 

59.97 

875.19 

636. 78 

283/02 

898.  57 

192.47 

6.00 

210.46 

47.48 

21.60 

771.26 

Hedarn. 

249.21 

0 

0 

4.40 

88.61 

9.00 

14.50 

40.60 

0 

86.68 

11.75 

4.60 

107.06 

KiionuUn. 

6,510.44 

204.28 

182.22 

1,181.09 

1,028.00 

1,008.81 

|      1,200*22 

671.22 

120.27 

467.89 

215. 98 

121.22 

1,276.31 

261.71 

2 

8.60 

3 

8.00 

4 

122.68 

5 

168.46 

6 

97.93 

7 

91.94 

8 

82.48 

9 

0 

10 

79.58 

11 

65.37 

12 

34.18 

13 

186.96 

Total 

4 ,434. 18 

621.43 

8,653.77 

616.31 

13,087.96 

1 ,137.74 

In  order  to  unify  the  compilation  of  all  topographical  and 
forest  data  which  are  gathered  from  different  sources,  the  Phil- 
ippine Archipelago  is  divided  into  progressive  forest  sheets  of 
1°  x  30'  for  those  compilations  on  the  scale  of  1 :100,000  and 
10'xlO'  for  those  having  a  scale  of  1:20,000.  The  scale  of 
1 :  100,000  is  used  for  the  general  compilation  of  all  the  data  and 
it  serves  as  the  basis  for  the  preparation  of  the  forest  Atlas  of 
the  Philippines.  The  scale  of  1 :20,000  is  used  in  the  compilation 
of  all  data  about  concessions,  communal  forests,  studies  for  ex- 
ploitation, and  in  all  cases  when  the  showing  of  details  or  gra- 
phical information  is  necessary.  From  these  sheets  other  maps 
are  traced  or  prepared. 

Progressive  forest  maps:  BYarta 

Scale  1:100,000—1°  X  30'  =  45  inches  X  26  inches 1G2 

On  drawing  paper: 

Pending  preparation  on  December  31,  1920 34 

Prepared  during  1921 < 5 

Pending  preparation  29 

On  tracing  cloth: 

Pending  on  December  31,  1921, ~ 110 

Scale  1:20,000—10'  X  10'  =  38  inches  X  38  inches lf481 

Pending  December  31,  1921 1,461 

Special  maps: 

Communal  forest: 

Pending  on  December  31,  1920 11 

Received   during    1921    x 95 

Total    _ 106 

Completed  during  1921   * 99 

Pending  on  December  31,  1921 17 
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Special  maps — Continued. 

Land  classification:  Sheeta. 

Received  during:  1921  11 

Completed  during  1921 9 

Pending 2 

Others  completed  during  1921: 

Forest   reserves   4 

Forest  reconnaissance   - 1 

Forest  contract  of  leases  or  special  permits 4 

For  opposition  against  the  registration  in  the  Court 156 

Showing  vegetation   in  color 19 

Copies  in  blue  and  maduro  prints   for   field  force   and 

official  uses ^ 3,377 

Sold  to  different  entities   (M33.47) 66 

Miscellaneous 284 

ADMINISTRATIVE  DIVISION 

GENERAL  STATEMENT 

The  work  of  this  Division  involves  the  general  supervision  of 
all  the  clerical  work  of  the  Bureau,  keeping  of  the  efficiency  and 
civil  records  of  the.  employees  and  all  general  records,  the  pre- 
paration of  estimates  for  the  annual  appropriation  and  distribu- 
tion of  same  and  its  accounting,  the  care  of  the  property,  the 
control  of  the  clerks  in  the  provinces,  the  upkeep  and  main- 
tenance of  the  office  building,  the  supervision  of  the  general 
section  and  the  general  administration  of  the  Office  including 
the  preparation  of  routine  correspondence  and  typing  reports 
appertaining  to  other  divisions. 

This  Division  has  a  direct  relation  with  the  increase  in  tech- 
nical and  quasi-technical  personnel  and  activities  of  this  Bureau 
and  due  to  the  economy  measure  which  has  been  strictly  observed 
in  this  office,  the  personnel  in  the  various  sections  under  this 
Division  has  been  overworked  and  the  undersigned  wishes  to 
state  in  this  connection  that  it  is  earnestly  desired  that  as  soon 
as  it  is  possible,  due  recognition  be  given  to  the  personnel  of 
this  Division  as  well  as  to  all  the  clerks  in  this  Bureau,  in  general, 
by  increasisng  its  remuneration  and  number,  as  any  increase 
in  the  activities  of  this  Bureau  has  a  direct  bearing  on  its  clerical 
force.  The  present  salaries  paid  to  the  clerks  in  this  Bureau  do 
not  offer  much  incentive  for  advancement  and  therefore  clerks 
consider  the  work  in  the  Bureau  only  as  a  stepping  stone  for 
transfer  to  other  Bureaus  of  the  Government. 

This  Division  has  under  its  control  the  following  sections  be- 
sides having  direct  supervision  over  ,all  clerical  work  of  the 
Bureau:  Accounting,  Property,  Records,  Library  and  Translat- 
ing, General  Service  Sections,  and  District  Clerks. 
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ACCOUNTING  SECTION 

This  section  has  under  its  charge  the  auditing  of  all  expense 
accounts  of  the  personnel  and  all  such  accounts  as  are  rendered 
by  or  against  this  Bureau  as  well  as  the  preparation  of  all  war- 
rants in  payment  of  salaries  and  all  accounts  with  its  employees 
and  other  parties. 

Due  to  economy  measure  this  section  has  been  kept  down  to 
a  minimum  of  personnel  that  its  clerks  are  overburdened.  If 
additional  field  personnel  is  allowed  the  coming  year  it  is  im- 
perative that  the  necessary  addition  be  allowed  for  clerks  in 
this  section. 

PROPERTY  SECTION 

This  section  has  under  its  charge  the  supervision  of  all  prop- 
erty work  and  its  distribution  to  different  requisitioners  in  this 
Bureau.  The  requisitions  of  the  Forest  Stations  and  field  force 
and  the  central  office  of  this  Bureau  have  been  reduced  to  the 
minimum  to  carry  on  the  routinary  office  and  field  work. 

Foreseeing  that  the  amount  allotted  for  1921,  would  not  en- 
tirely cover  the  needs  under  this  item,  only  supplies  of  absolute 
necessity  were  requisitioned  during  the  year,  but  at  the  end  of 
the  year,  this  amount  allotted  for  this  item  was  exceeded.  The 
excess  was  due  to  the  fact  that  the  graduates  of  the  Forest 
School  who  were  employed  during  the  year  had  to  be  provided 
with  office  and  field  equipment.  Additional  money  was  requested 
in  the  estimates  but  not  allowed  in  1921  Budget,  and  in  addition 
the  Emergency  Board  reduced  the  amount  allowed. 

During  the  year,  however,  a  quantity  of  equipment  and  sup- 
plies was  transferred  to  this  Bureau  without  cost,  but  before 
this  could  be  used  it  had  to  be  repaired  and  in  instances  it  had 
caused  delay.  Property  amounting  to  about  1*2,795.26  was 
dropped  from  the  records  of  this  office  during  the  year  through 
sale,  loss,  and  condemnation.  The  adjustments  have  been  sanc- 
tioned by  file  Insular  Auditor. 

The  property  clerk,  who  is  the  chief  of  this  section  also 
acts  as  the  cashier  and  disbursing  officer  for  the  payment 
of  salaries  of  the  employees  of  the  Manila  Office  and  receives 
cash  bond  deposits  required  of  all  licensees  of  this  Bureau. 
His  average  monthly  collections  amounted  to  ¥14,000  during 
the  time  of  the  renewal  of  all  timber  and  minor  forest  product 
licenses.  All  such  collections  as  are  made  by  him  on  this  ac- 
count are  deposited  in  the  Insular  Treasury  every  other  day  in 
compliance  with  existing  regulations. 
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RECORD  SECTION 

Due  to  the  low  salary  paid  to  the  clerks  of  this  Bureau  as 
has  been  stated,  only  mediocre  clerks  could  be  obtained  for 
this  section,  but  the  older  and  more  experienced  members  of 
this  section  have  tried  their  best  to  carry  on  the  work  and  to 
take  upon  themselves  the  increased  work  which  naturally  re- 
sults through  the  increase  in  the  technical  and  quasi-technical 
force.  In  June  of  this  year,  the  work  of  this  section  has  been 
reorganized  and  some  changes  in  personnel  have  taken  place, 
and  the  handling  of  records  has  been  divided  among  the  more 
experienced  clerks  in  this  section  in  order  to  divide  evenly  the 
work  and  to  properly  safeguard  the  records  of  this  Bureau. 

The  system  in  use  in  this  section  is  similar  to  the  system 
used  in  the  United  States  Forest  Service,  designating  the  cor- 
respondence written  by  and  received  in  this  Bureau,  and  is 
briefed  on  cards  which  are  arranged  alphabetically  according 
to  their  heading  in  order  to  readily  locate  any  individual  piece 
of  correspondence. 

LIBRARY  AND  TRANSLATING  SECTION 

All  the  books,  periodicals,  lumber  journals  and  other  magazine 
and  publications  received  in  this  Bureau  are  under  the  charge  of 
this  section.  Since  the  chief  of  this  section  also  does  the  transla- 
tion work  of  this  Office,  it  is  desired  that  a  clerk  be  assigned 
to  this  section  as  his  assistant  as  soon  as  possible. 

GENERAL  SERVICS  SECTION 

The  chauffeur,  messengers,  janitors,  and  watchmen  come 
under  this  section.  While  the  work  in  this  section  has  been 
carried  on  satisfactorily  throughout  the  year,  both  in  the  mes- 
senger service  and  in  the  maintenance  and  upkeep  of  the  building 
and  yards  of  this  Bureau,  it  is  desired,  however,  that  funds 
be  made  available  for  the  appointment  of  additional  messengers 
as  their  present  number  is  by  no  means  sufficient  to  answer  the 
demand  for  messenger  service  of  this  office. 

DISTRICT  CLERKS 

The  difficulty  of  securing  clerks  for  the  district  stations  of 
this  Bureau  has  continued  during  the  year.  The  efforts  exerted 
by  this  office  to  secure  efficient  clerks  for  its  district  stations 
have  in  many  instances  produced  no  results  because  of  the  low 
salary,  which  this  Bureau  is  authorized  to  pay  them.  In  some 
instances  temporary  clerks  have  been  appointed  and  in  other 
cases  forest  officers  have  been  obliged  to  do  the  clerical  work 
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of  their  station  at  a  sacrifice  of  their  field  work.    Until  higher 
pay  can  be  offered  for  these  positions  this  condition  will  continue. 

RECOMMENDATIONS 

That  the  policy  of  permanent  forest  reserves  be  given  greater 
impetus; 

That  the  legislation  affecting  communal  forests  be  changed  to 
give  them  the  status  of  forest  reserves; 

That  forest  legislation  now  in  force  be  made  clearer  and 
delegating  authority  of  enforcement  on  the  Director  of  Forestry; 

That  at  least  six  forest  experiment  stations  be  established 
throughout  the  Islands; 

That  a  forest  products  laboratory  be  provided  for  the  Division 
of  Investigation; 

That  funds  be  made  available  for  adequate  reforestation  of 
water  sheds; 

That  the  Government  urge  the  necessity  of  higher  technical 
training  in  forestry  at  the  Forest  School  to  the  Board  of  Regents 
of  the  University; 

That  the  salaries  of  the  personnel  of  the  Bureau  be  on  the 
same  plane  as  other  technical  bureaus; 

That  the  personnel,  particularly  in  the  ranger  group,  be  in- 
creased to  adequately  handle  the  work;  and 

That  a  permanent  corps  of  forest  guards  on  at  least  third 
grade  Civil  Service  rating  be  allowed. 
Respectfully  submitted, 

Director  of  Forestry. 
The  Secretary  of  Agriculture 
and  Natural  Resources, 

Manila. 
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DIRECTORY  OF  THE  BUREAU  OF  FORESTRY 


ARTHUR  F.  FISCHER,  Director 
DIVISION   OF   FOREST   MANAGEMENT1 

Ramon   J.   Alvarez t Forester,   Acting   Chief. 

Apolinario  Suyat m.-. .....  Forest  supervisor 

Agapito  Cenabre Forest  supervisor. 

Fausto  Alambra  Ranger. 

Fetronilo  Cortes  .......... * Ranger. 

Jose  G.  Pacis j Ranger. 

Gregorio  Elumir  Ranger. 

Jose  Angeles  Junior  stenographer. 

SPECIAL  PERMIT  SECTION 

Eladio  C.  Leano. Forest  supervisor,  Chief. 

Alejandro  de  Mesa  .....v Ranger. 

Fausto  Pe  Benito. Clerk. 

LICENSE  SECTION 

Eufemio  Santillan  * Chief. 

Enrique  Bana ~ - Clerk. 

Luis  S.  Mabagos - Clerk. 

Avelino  Rivera   .•- - Clerk. 

Anselmo  Raepan  * Clerk. 

Agustin  Guzman Clerk. 

Francisco  de  Asis * _ Clerk. 

Melanio  Espiritu  .-. ~ Clerk. 

Manuel  Bollozos  * • Clerk. 

Claro  L.  Camba „ .. Clerk. 

Laureano  de  la  Pena - Clerk. 

Eduardo  Rosete  - - Clerk. 

DI8TRICT  NO.  1 
(Provinces:  Cagayan,  Isabela,  Mountain  Province,   (Apayao  and  Kalluga,  Sob-provinees  of), 

and  Batanes] 

Forest  Station  at  Aparri,  Cagayan  (district  headquarters) : 

Pastor  de  la  Pefia ^...'. Officer  in  charge. 

Angel  Salazar Ranger. 

Felipe   Pattugalan _ Clerk. 

Forest  Station  at  Ilagan,  Isabels: 

Mamerto  Azurin Officer  in  charge. 

Forest  Station  at  Alcala,  Cagayan: 

Deogracias  Guzman  Officer  in  charge. 

Francisco  Siriban Ranger. 

Forest  Station  at  Echague,  Isabela: 

Vicente  Velasco  — Officer  in  charge. 

Forest  Station  at  Claveria,  Cagayan: 

Luis  Aguilar Officer  in  charge. 

1  All  sealers  under  this  division  also  belong  to  the  Division  of  Sawmills  and  Utilisation. 
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DISTRICT  NO.  2 
[Provinces:    Ilocoa   Norte,    Ilocos   Sur,    and   Abra] 

Forest  station  at  Vigan,  Ilocos  Sur  (district  headquarters) : 

Espiritu  Paraiso Officer  in  charge. 

Bangued,  Abra: 

Cayetano  Barros  Officer  in  charge. 

Juan  Balbuena .- Forest  guard. 

DISTRICT  NO.  3 

[Provinces:  Mountain  Province  (Benguet,  Boxttoc,  Amburayan,  and  Lepanto),  and  La  Union 

(northern  part)] 

Forest  Station  at  Baguio,  Mountain  Province   (district  headquarters) : 

Mauricio  J.  Oteyza  District  forester, 

Vicente  J.  Defensor  ., Ranger, 

Edilberto  Madrid  Ranger. 

Jose  Medina Ranger. 

Pastor  Garcia  Forest  guard 

Esteban  Fontanilla  Forest  guard 

Pedro  Gacad Forest  guard. 

Aquilino  Balbin  Forest  guard 

Timoteo  Lagasca  Forest  guard. 

Luis   Chigas   Forest  guard. 

DISTRICT  NO  4 
[Provinces:  Pangasinan,  Nueva  Ecija,  Nueva  Viscaya.  Tarlac,  and  La  Union  (southern  part)] 

Forest  Station  at  Dagupan,  Pangasinan  (district  headquarters) : 

Benigno  Alejandro ^ Officer  in  charge. 

Juan  Acenas  ~.< » Ranger. 

Irineo   Lopez Clerk. 

Ganuto  Ducusin  Forest  guard. 

Forest  Station  at  San  Quintin,  Pangasinan: 

Amando  Curaming Officer  in  charge. 

Victoriano  Mariano  Forest  gvard. 

Anselmo  Agustin  * - Forest  guard. 

Forest  Station  at  Bayombong,  Nueva  Vizcaya: 

Pedro  Afalla Officer  in  charge. 

DISTRICT  NO.  5 
[Provinces:  Batangas,  Tayabas,  Laguna,  and  Marinducjne] 

Forest  Station  at  Los  Banos,  Laguna: 

Theodore  C.  Zschokke District  forester. 

Severo   Oliveros » — . —  Ranger. 

Mamerto  D.  Sulit  „. .. Ranger. 

Udefonso  C.  Ferrer  Forest  guard. 

Cirilo  Cabauatan  Forest  guard. 

Isabelo  H.  Alviar Forest  guard. 

Forest  Station  at  Calauag,  Tayabas: 

Braulio  Cristobal .. Officer  in  charge. 

Felix  Dayao  - Forest  guard. 

Albino  Labaco Forest  guard. 

Forest  Station  at  Infanta,  Tayabas: 

Mauro  S.  Baculi  Officer  in  charge. 
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Forest  Station  at  Laguimanoc,  Tayabas: 

Pedro  P.  Lasquety Officer  in  charge. 

Victor  Gaboco  Forest  guard. 

Eusebio  Villanueva  Forest  guard. 

Forest  Station  at  Mauban,  Tayabas: 

Norberto  Soloria  Officer  in  charge. 

Angel  A.  Sarmiento  ► > Forest  guard. 

Forest  Station  at  Kabibihan,  Tayabas: 

Gregorio  Arizabal  ..._ Officer  in  charge. 

Castor  Jundak   _ Forest  guard. 

Cayetano  Gamalinda  Forest  guard. 

DISTRICT  No.  6 
[Provinces:  Albay,  Camarines  Sur,  Camarines  Norte,  Catanduanes,  and  Sorsogon] 

Forest  Station  at  Naga,  Camarines  Sur   (district  headquarters) : 

Macario  A.  Mariano  Officer  in  charge. 

Gregorio   J.   Labitag   Ranger. 

Inocencio    Ramirez    » Ranger. 

Gregorio  Miras   Ranger. 

Fermin    Sol Forest   guard. 

Eulogio  Gines + Forest  guard. 

Forest  Station  at  Mercedes,  Camarines  Norte: 

Jesus  0.  Duran Officer  in  charge. 

Pedro  Magistrado  - + ...— ~  Forest  guard. 

Forest  Station  at  Sorsogon,  Sorsogon: 

Numeriano  Valencia  Officer  in  charge. 

Alejandro  Eguarras Forest  guard. 

Forest  Station  at  Catabangan,  Tayabas: 

Macario  Simeon Officer  in  charge. 

Pedro  Silvestre Forest  guard. 

Vedasto  Rafa  .. Forest  guard. 

Forest  Station  at  Virac,  Albay: 

Felix  Mabbayag  Officer  in  charge. 

Agapito  M*.  Borja  +. Forest  guard. 

Forest  Station  at  Legaspi,  Albay: 

Filemon  Kapuno  Officer  in  charge. 

Hermenegildo   Bautista   ...+ Ranger. 

DISTRICT  No.  7 
[Provinces:  Antique,  Capie,  Itoflo,  Nesroa  Occidental,  and  Eomblon] 

Forest  Station  at  Iloilo,  Iloilo   (district  headquarters) : 

Jose  B.  Hirro - -. Officer  in  charge. 

Jose  B.  Logan ^..„ Ranger. 

Maximino  Rondario   m Ranger. 

Pedro   Valentin Ranger. 

Manuel   Tupas Ranger. 

Gavino  Jarantilla  - Forest  guard. 

Forest  Station  at  Cadiz,  Negros  Occidental: 

Roman  Amor  Officer  in  charge. 

Gregorio  Poblacion Ranger. 

Teodoro  Oliveros  _ 4 ..... Forest  guard. 

Leon  de  los  Reyes Forest  guard. 

Mansueto  Olaira   Forest   guard. 
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Forest  Station  at  San  Carlos,  Negros  Occidental: 

Melecio  Lopez  Officer  in  charge. 

Fausto  Ejercito  * Forest  guard. 

Forest  Station  at  Hog,  Negros  Occidental: 

Vicente  Villaflor - Officer  in  charge. 

Inocencio   Debuyan   .. Forest  guard. 

Julian  Catipay  _ .-. —  Forest  guard. 

Forest  Station  at  Fabrica,  Negros  Occidental: 

Juan  S.  Versoza Officer  in  charge. 

Pedro  Montero  * „...•. Ranger. 

Ruperto  Yzarri Forest  guard. 

Francisco  Diaz Forest  guard. 

Severino  E.  Lovero  ~ Forest  guard.  « 

Ambrosio  Canilao  v * Forest  guard. 

Forest  Station  at  New  Washington,  Capiz: 

Probo  Villanueva  Officer  in  charge. 

Epifanio  Binas  _ Forest  guard. 

DISTRICT  No.  8 
[Provinces:  Zamboanga  (except  northern  part).  Solo,  Cotabato,  and  Davao  J 

Forest  Station  at  Zamboanga,  Zamboanga   (district  headquarters) : 

Porfirio  San  Buenaventura  Acting  district  forester. 

Florencio  Asiddao  .. ♦ Ranger. 

Celestino    Gomez   ..... „ .. Ranger. 

Sixto  Babao  - Ranger. 

Pedro  Aguilar 4... Forest  guard. 

Forest  Station  at  Cotabato,  Cotabato: 

Jose  Flores  Officer  in  charge. 

Cayetano  Macaraeg ^ Ranger. 

Forest  Station  at  Isabela  de  Basilan,  Zamboanga: 

Teodoro  Tecson  * -...  Officer  in  charge. 

Isabelo  V.  Ostrea  « Forest  guard. 

Forest  Station  at  Naga-Naga,  Zamboanga: 

Enrique  Alviar  .. .. Officer  in  charge. 

Gregorio  L.  Dagang  , Ranger. 

Jose  Makil  Ranger. 

Nicolas  O.  Luna  ^ - Forest  guard. 

Forest  Station  at  Port  Banga,  Zamboanga: 

Santiago  Babaran  Officer  in  charge. 

Forest  Station  at  Davao,  Davao: 

Simplicio  Aguilar * Officer  in  charge. 

Ramon   Mataya   4. Ranger. 

Lorenzo  Logan .. * Ranger. 

Forest  Station  at  Mati,  Davao: 

Juan  C.  Andrada  .. Officer  in  charge. 

Forest  Station  at  Jolo,  Sulu: 

Juan  Corales  j...* .. Officer  in  charge. 

Forest  Station  at  Margosatubig,  Zamboanga: 

Juan  Daproza  Officer  in  charge. 

Bonifacio    Perez   ...* „ Ranger. 

Manuel  San  Luis  - ~ Forest  guard. 
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DISTRICT  No.  9 
[Province:  Palawan]. 

Forest  Station  at  Puerto  Princesa,  Palawan   (district  headquarters) : 

Miguel  Pato  ~ Officer  in  charge. 

Benito  L.  Roque  Ranger. 

Forest  Station  at  Balabac,  Palawan: 

Mauro  Iblaza Officer  in  charge. 

DISTRICT  No.  10 
[Provinces:  Leyte   (eastern  half),  Samar,  Surfeao,  and  Masbate] 

Forest  Station  at  Tacloban,  Leyte   (district  headquarters) : 

Adriano  V.  Santos  .<..... ^ Officer  in  charge. 

Leon  Rojas  _ .-. +.— Ranger. 

Agustin  P.  Angeles  - Ranger. 

Florentino  L.  Nerviol  — Forest  guard. 

Jose  Sydiongco  *.._ - Forest  guard. 

Tereso  Malate  - ~ Forest  guard. 

Forest  Station  at  Catbalogan,  Samar: 

Ramon  A.  Acuna + Officer  in  charge. 

Forest  Station  at  Laoang,  Samar: 

Emeterio  Edmilao  Officer  in  charge. 

Forest  Station  at  Masbate,  Masbate: 

Atanasio  Catambay  * Officer  in  charge. 

Florentino  Verzoza * Ranger. 

Forest  Station  at  Surigao,  Surigao: 

Perfecto  Tomeldan  Officer  in  charge. 

Simon  Montero  * -. Ranger. 

DISTRICT  No.  u 
[Provinces:  Cavite.  Rizal,  Pampanga,  Bataan,  Bnlaean,  and  Zambales] 

Forest  Station  at  Manila  (district  headquarters) : 

Clemente  Mariano  * Officer  in  charge. 

Vicente  Zosa , Ranger. 

Eugenio    Mendoza    - _ Clerk. 

Teodoro  Magalindan  j. Forest  guard. 

Forest  Station  at  Arayat,  Pampanga: 

Ambrosio  Galisim  ..... .. Officer  in  charge. 

Forest  Station  at  Orani,  Bataan: 

Pedro  Gangan  4 Officer  in  charge. 

Victorio  Alquiroz  .. Forest  guard. 

Arcadio  Nava *...*. ~ Forest  guard. 

Forest  Station  at  Limay,  Bataan: 

Tomas  N.  Roque Officer  in  charge. 

Florencio  M.  Songco  Ranger. 

Felix   Bawan    Ranger. 

Primitivo  Baluyot  ....v Forest  guard. 

Deogracias  F.  Agustin  Forest  guard. 

Emilio  Fabila Forest  guard. 

Forest  Station  at  Moron,  Bataan: 

Fernando  L.  Amarillas - .► Officer  in  charge. 
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Forest  Station  at  Norzagaray,  Rulacan: 

Andres  Bernardo j. - Officer  in  charge. 

Forest  Station  at  Masinloc,  Zambales: 

Valentin  Sajor  ,. Officer  in  charge. 

Valeriano  V.  Elgincolin  ~ „ Forest  guard. 

DISTRICT  No.  12 
[Province:  Mindoro] 

Forest  Station  at  Calapan,  Mindoro   (district  headquarters) : 

Cornelio  Nable  Jose  ~ Officer  in  charge. 

Aniano  David ^ ~ Ranger. 

Eusebio  Leuterio  ^ Ranger. 

Forest  Station  at  San  Jose,  Mindoro: 

Leoncio  Rebong A ^ Officer  in  charge. 

DISTRICT  No.  13 

[Provinces:  Cebu,  Negroe  Oriental,  MJaamia,  Bukidnon,  Lanao,  Agusan,  Leyte  ( waataflm  half) 

and  Bohol] 

Forest  Station  at  Cebu,  Cebu   (district  headquarters) : 

Isabelo  Achacoso  •...„ Officer  in  charge. 

Silvino    Reyes   — * Ranger. 

Leonor   Lizardo   * Ranger. 

Daniel  B.  Alias ~ -..- Ranger. 

Victoriano  Caratao  , v. Forest  guard. 

Forest  Station  at  Dumaguete,  Negros  Oriental: 

Alberto  Villanueva .► Officer  in  charge. 

Venancio  N.  Fernandez Forest  guard. 

Forest  Station  at  Butuan,  Agusan: 

Angel  Mallonga  „ Officer  in  charge. 

Rufo  Burnea Forest  guard. 

Forest  Station  at  Kolambugan,  Lanao: 

Bernardo  Tocmo - Officer  in  charge. 

Lucio  Abalos  .. Ranger. 

Pedro  C.  Carro  ...... Forest  guard. 

Guillermo  Lungay  , Forest  guard. 

Forest  Station  at  Dipolog,  Zamboanga: 

Manuel  Malana Officer  in   charge. 

Forest  Station  at  Cagayan,  Misamis: 

Timoteo  Quimpo  j. Officer  in  charge. 

DIVISION    OF    FORE8T    LANDS    AND    MAM 

Rafael  Medina ~ Forester,  Chief. 

Doroteo  Soriano  Forest  supervisor,  Assistant  to  the  chief. 

Cecilio  Maneja  - Forest  supervisor. 

Severo  S.  Ponce  - Forest  supervisor. 

Vicente  Castillo - Ranger. 

Aquilino  Contreras Ranger. 

Crispino  Tansioco „ Ranger. 

Julio  Baldemor  « Ranger. 

Eugenio  de  la  Cruz « Ranger. 

Vicente    Caguioa Ranger. 
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Leoncio  de  la  Cruz ~ Ranger. 

Pedro  Aduviso  Ranger. 

Vicente  Parras .. Ranger. 

Gervasio  Rarang Ranger. 

Juan  Oblina  ...;. ^ „ _ Ranger. 

Magdaleno  Tugade  Ranger, 

Juan   Fontanoza  .■. Ranger. 

Celso  Medrano  Ranger. 

Antonio   Quiaoit   _...  Ranger. 

Gregorio  Zamuco Ranger. 

Leonardo  P.  Granada - Ranger. 

Rafael  San  Pedro Ranger. 

Felix   Mabbayag  Ranger. 

Ambrosio  Pamo   ~ _ Ranger. 

Jose  B.  Logan —  Ranger. 

Hilario  Borromeo  - Forest  guard. 

Cornelio  Samaniego  Draftsman. 

Gregorio  Vicencio  ^ Draftsman. 

Hermogenes  Reyes  - Draftsman. 

Cecilio  de  la  Cruz  Draftsman. 

Sebastian  Domingo  , Draftsman. 

Marcelino  Cruz   Draftsman. 

Cayetano  Crisostomo - Draftsman. 

Angel  Reyes Draftsman. 

Wenceslao  Moje  „ Draftsman. 

Alberto   Gutierrez Draftsman. 

Luis  Angeles   Draftsman. 

Juan  Acojido ~ Clerk. 

Eligio  Cordero  .■. ^ Clerk. 

Conrado   Tongco   - Clerk. 

Edilberto  Barot   *..- Clerk. 

DIVISION   OF  INVESTIGATION,   L08   BAA08,  LAQUNA 

Otto  W.  Pflueger  ,. - Forester,  Chief. 

Theodore  C.  Zscaokke  * Forester. 

August  P.  West Technical  employee. 

Harold  C.  Cuzner  Technical  employee. 

Antonio  P.  Racelis Forester. 

Placido   Dacanay   .* Forester. 

Carlos   Sulit - *...  Ranger. 

Jose  F.  Nano _ Ranger. 

Maximo  Oro „ *.... Ranger. 

Francisco  Rola  Ranger. 

Pioquinto  de  la  Vega .. Ranger. 

Felipe  Salvoza  „ „...  Ranger. 

Justino  Esguerra Ranger. 

Nicolas  Angeles  .. —  Nurseryman. 

Florentino  Canicosa  . * ...  Nurseryman. 

Domingo  Hag - .. Nurseryman. 

Maximo  Panga ~ .v..v Nurseryman. 

Julian  Rebelleza Nurseryman. 

Severino  Casimiro _ Nurseryman. 

189710 • 
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DIVISION    OF  SAWMILLS   AND    UTILIZATION1 

William  Crosby  j. Forester,  Chief. 

Luis  J.  Reyes  - Forester. 

Jus  to  M.  Pascual  ■. Ranger. 

Alberto  Barros Ranger. 

Fortunato  Manuel Ranger. 

Pablo  Roque * „ Forest  guard. 

Sinforoso  Apacible  Forest  guard. 

Doroteo  Abella  ^ Clerk. 

Aurelio  Maglunog  Clerk. 

Andres  G.  Ferrer  r Clerk. 

ADMINISTRATIVE  DIVISION 

Vicente  C.  Ramos  Chief  clerk. 

Dominador  G.  Castro Senior  stenographer. 

A  urea  Villaruz  (Miss)  Junior  stenographer. 

ACCOUNTING  SECTION 

Eugenio  Tadle Chief. 

Melchor  Enriquez Clerk. 

Aguedo   Castro Clerk. 

Deogracias  Antonio  Clerk. 

Arcadio  Gepiga Clerk. 

Patricio  Ortega Clerk. 

Miguel   Laguitao   Clerk. 

Felipe  Reyes „ _ Clerk. 

PROPERTY  SECTION 

Cirilo  Asperilla Property  clerk,  Cashier  and  Disbursing  officer. 

Pablo  D.  Villena ^ Clerk. 

Venancio  Babida Clerk. 

Santiago  Laya Clerk. 

Victorino  Narcelles  * Clerk. 

Agapito  Arada, ^ Clerk. 

Francisco   Sonto. .. .. Clerk. 

Demetrio  Salunga  -...  Clerk. 

RECORD  SECTION 

Sulpicio  Olimpo Chief. 

Aquilino  Bartolome Clerk. 

Laureano  Navasca Clerk. 

Agustin  Cardines Clerk. 

Jose   Salvador   Clerk. 

Juan  G.  Loteyro Clerk. 

Angel  Cosca  ~ Clerk. 

LIBRARY  AND  STATISTICAL  SECTION 

Simplicio  Beltran •. .. Chief. 

GENERAL  SERVICE  SECTION 

Gabino   Cubos    ~ Chauffeur. 

Mauro  Linchanco Messenger. 

Balbino  B.  Nanong Messenger. 

1  All  scalers  under  Division  of  Forest  Management  are  also  under  this  division. 
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Francisco  Balderosa  Messenger. 

Bartolome  Estacio  Porter. 

Severino  Esguerra  Watchman. 

Manuel  Perez  Watchman. 

Fernando  Ranada Janitor. 

Benito   Zambales Janitor. 

Pastor    Ramos    Janitor. 

Victoriano  Dizon Janitor. 

Agustin  Lagan  Janitor. 
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Table  No.  2. — Statement  showing  amounts  in  cubic  meters  of  important 
timbers,  by  species  cut  and  invoiced  in  the  Philippine  Islands  during  the 
fiscal  year 8  1910  to  1921 


Species. 


Red  lauan 

White  Uuan 

Apitong 

Tangile 

Guijo 

Yakal 

Ipil 

Molave 

Nam 

Kalantas 

Paloaapis 

Mangachapuy 

Dungon 

Tindalo 

Akle 

Lumbayao 

Pagatpat 

Other  species: 

First  group.  . . 

Second  group. 

Third  group. . 

Fourth  group. 


Total. 


Red  lauan 

White  lauan 

Apitong 

Tangile 

Guijo 

Yakal 

Ipil 

Molave 

Narra 

Kalantas 

Paloaapis 

Mangachapuy 

Dungon 

Tindalo 

Akle 

Lumbayao 

Pagatpat 

Other  species: 

First  group.  . . 

Second  group. 

Third  group. . 

Fourth  group. 


Total. 


Fiscal 


1910 


,439 
,764 
406 
,107 
,225 
,717 
,923 
.744 
174 


5,468 
964 
809 


6 

8 

36 


674 
,667 
,316 
,786 


176 ,768 


1911 


46,942 

21  ,096 
2.762 

14 ,231 
8,150 

12  ,296 
7,978 
4,996 
1,368 


1,693 

1,018 

867 


822 

6,644 

10  ,927 

41 ,655 


182,946 


1912 


67 ,036 

28,929 

3,999 

18,679 

14  ,491 

17,287 

9,091 

8,474 

938 


1.218 

794 

1,295 


707 

7,988 

11 ,796 

42  ,981 


226 ,648 


1913 


81 ,469 

82 ,391 

6,249 

17,279 

21 ,770 

16 ,791 

9,863 

8,877 

8,820 


931 

982 

1,690 


1,000 

8,643 

8,711 

59 ,856 


277 ,171 


July  1  to 
December 
81, 1918. 


Fiscal  year — 


1914 


,453 
,328 
,682 
,701 
,116 
,602 
,753 
,467 
423 
,222 
,469 
,199 
914 
,287 


,196 
,378 
,557 
,017 


294 ,758 


1915 


1916 


73  ,277 

38,849 

15,460 

15,650 

14  ,714 

12  ,089 

10,546 

9,868 

1,999 

1,631 

1,859 

1,467 

1,181 

1,498 


2,190 

6,940 

6,920 

60,130 


276,268 


107 ,684 

52,529 

28,961 

16,686 

16,471 

14,147 

10,788 

7,970 

4,674 

2,723 

'    2,666 

1,127 

1,115 

1,088 


8,074 

7,938 

6,214 

56,738 


341 ,442 


1917 


131,699  I 

56,335 

25,389 

16,857 

11,963 

16,629 

13,682 

6,904 

7,381 

8,042 

2,916 

1,592 

1,145 

798 

6,085 

1,602 

1,084 

6,432 

9,896 

47,661 


366,891 


20,249 
12,905 
3,890 
7,841 
6,693 
7,535 
4,783 
3,941 
886 


601 
484 

729 


687 

8,266 

2,999 

25 ,613 


101,502 


1918 


108,900 

56,274 

21 ,775 

17,301 

9,162 

15,498 

22.233 

7,848 

4,975 

8,863 

2,214 

1*818 

826 

870 

4,416 

849 

1,416 

7,779 

8,611 

80,938 


382,060 
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Table  No.  2. — Statement  showing  amounts  in  cubic  meters  of  important 
timbers,  by  species  cut  and  invoiced  in  the  Philippine  Islands  during 
the  fiscal  years  1910  to  1921 — Continued. 


Species. 


Fiscal  year — 


1919 


t 


Red  lauan 

White  lauan 180 

Apitong , j  72 

Tangile ,  86 


Guijo.. 
Yakal. . 

Ipil 

Molave. 
Narra. 


Kalantas 

Paloeapis 

Mangachapuy. 

Dungon 

Tindalo 

Akle. 


Lumbayao 

Pagatpat 

Other  species: 

First  group..  .  . 

Second  group.. 

Third  group. . . 

Fourth  group.. 


1920 


,556 
,223 
,005 
,924 
,100 
,926 
,088 
,152 
,040 
.661  ; 
,096  I 
,889  i 
,080  I 
987  I 
,192 
,766 

,385  I 
,084  , 
,513  , 
,711  ! 


62  ,294 

119  ,833 

99 ,775 

40,903 

28,413  I 

20,317 

24,720 

30,173 

12,711 

8,622 

7,694 

8,094 

2,607 

1,887 

2,047 

7,650 

4,743 

9,104 
17,414 

1,978 
59  ,718 


1921 


Total,  1910 
to  1921. 


72 ,986 

125,686 

99 ,652 

47,311 

30,626 

28,245 

28 ,566 

31 ,826 

16,164 

6,350 

6,928 

4,340 

2,726 

2,404 

1,663 

8,179 

6,464 

17 ,352 
29 ,304 
15,258 

75 ,173 


126 ,280 

1 ,171 ,028 

623  ,060 

246,992 

243,220 

192,316 

214  ,743 

195,127 

112,116 

60  ,050 

47,664 

21,654 

21 ,766 

14 ,284 

15,468 

30 ,421 

15,314 

43 ,041 
130 ,372 
151 ,690 
668  ,971 


Total !     495 ,228       654 ,997  .     653  ,944 


4 ,329 ,612 


Notr. — Figures  after  white  lauan,  from  1910  to  1919,  represent  both  lauans. 
noted  from  the  above  that  the  separation  was  only  made  during  1920. 


It  will  be 
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Table  No.  7. — Statement  showing  the  quantity  and  value  of  minor  forest 
products  exported  during  the  fiscal  year  19X1  {January  1  to  December 
SI) 


Kilos. 

Value. 

Copal  (alm&ciga): 

United  States 

136,495 

86,314 

2.611 

180 

68,768 

250,949 

4.893 

P25.164 

United  Kingdom 

10.808 

Prance. ..,.-,..-.,-. 

1,800 

Germany 

70 

British  East  Tndies.  .  .                                                            

11.277 

Japan 

90,165 

Australasia 

1,383 

Total 

542,700 

140 ,607 

Elemi  (pili  resin): 

United  States 

23,797 

4,985 

195 

6,620 

Germany 

1,994 

Japan 

75 

Total 

28,977 

7,689 

Gutta-percha: 

United  States 

1,064 
18,756 

550 

TTnttjwl  Kingdom 

12 ,916 

14 ,810 

18,466 

United  States 

22  ,880 
18 ,297 

16.000 

9,700 

40,627 

25.700 

Spain 

46 
370 

11 

150 

415 

161 

Sappan  wood  (sibukao): 

China 

190 ,395 
12,660 

6,361 

420 

Total 

203 ,045 

6,781 

G'and  total  -  , 

193,404 
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Table  No.  8. — Statement  of  appropriation  and  expenditures,  Bureau  of 

Forestry  (January  1  to  December  SI, 1921)* 
Appropriation: 

Act  No.  2936 7589  ,745.  00 

Resolution  No.  147 1 ,700. 00 

591,445.00 

Less  reductions: 

Resolution  No.  37 722 ,927. 00 

Resolution  No.  59 15,187.00 

88 ,064. 00 

Total  appropriation 553 ,381. 00 

Expenditures: 

Salaries  and  wages 332 ,539. 22 

Bonus 48  ,634. 40 

Traveling  expenses  of  personnel 69 ,031. 44 

Freight,  express  and  delivery  service 8 ,056.  54 

Postal,  telegraph  and  cable  service 11 ,065. 71 

Illumination  and  power  service 4 .440. 63 

Miscellaneous  services 1 .630. 20 

Rentals  of  buildings  and  grounds 10 .016. 43 

Consumption  of  supplies  and  materials 37 ,649. 10 

Printing  and  binding  report 3 .624. 78 

Traveling  expenses  not  government  employees 800. 00 

Maintenance  and  repair 1 .961. 22 

Furniture  and  office  equipment 6 ,071. 90 

Total  expenditures 524 ,921.  62 

Balance,  January  1, 1922 28 ,459. 48 

Appropriation  for  construction  of  a  flre-proof  vault  (Act  No.  2786) :  ~~         """"' 

Balance,  January  1, 1921 2 ,016. 88 

Expenditures 

Balance,  January  1. 1922 2 .016. 88 

Appropriation  for  purchase  and  installation  of  a  still-for-water.  Los  Bafios  (Act  "     ™~~ 
No.  2898): 

Balance,  January  1,  1921 1 ,475. 11 

Expenditures 1 ,474. 18 

Balance.  January  1. 1922 .93 

Statement  of  the  Bureau  of  Forestry  appropriation,  expenditures  and  revenues  for  the  *          " 
fiscal  year  1921: 

Appropriation 653 ,381. 00 

Revenue 1 ,013 ,151. 16 

Expenditures 524 ,921. 62 

Surplus 488 ,229. 64 

Percentage  of  expenditures  to  revenue „ 51% 

Table  No.  9. — Revenues  derived  from  the  sale  of  forest  products  and  ex- 
penditures of  the  Bureau  of  Forestry  since  its  organization,  April  14, 
1900 


Fiscal  year. 

Revenue. 

Expense. 

Surplus. 

Expenses. 

1901  to  1906* 

72.268,691 
191 .080 
211 .571 
251 .380 
271 ,682 
834.768 
354 ,686 
390 .664 
160 ,913 
442,661 
426.817 
494 .447 
586 ,828 
650 .692 
805,229 
1 ,009  .879 
1.013.151 

71.118.887 
105 .060 
107  ,242 
115.049 
152  .161 
160 .476 
200  .840 
227 .048 
141 .181 
256,990 
274  ,176 
286 ,708 
281 .126 
334  .254 
473  .242 
641 .488 
524,921 

71,149.704 
86.080 
104 .829 
186 .331 
119 .421 
174  .287 
163  .8-15 
163  .616 
19.782 
185 .671 
151 .641 
208 .789 
255  .202 
316 .488 
831 .986 
468 .390 
488,280 

Per  cent, 

49 

1907 

66 

1908 

61 

1909 

46 

1910 

66 

1911 

48 

1912 .... 

67 

1913* ... 

69 

1913  (July  1  to  December  31) 

88 

1914 

68 

1916 ., 

64 

1916 

68 

1917 

58 

1918 * 

61 

1919 

58 

1920 . 

54 

1921 . 

61 

Total 

9.813,483 

6  .299  .789 

4 .518  .642 

54 

•  Up  to  1913.  the  fiscal  year  was  from  July  1  to  -Tune  80. 
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